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PESTICIDE SAFETY IN YOUR HOME 
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Pesticides are substances which are used to kill or control a nest - an organism 
such as insect, plant, fungus, mite or rodent which is found in a place where it is 
not desired. Pests, especially insects, are a nuisance about the home when they 
invade food, causing waste or harbouring diseases. They may eat clothing, carpeting 
or furniture or they may bite pets or people. In these circumstances, pesticides may 
be the necessary tool to remove these pests. 


In order to use pesticides to their best advantage, the home-owner must be well 
informed about their safe and correct handling and use. Observe the following pre- 
cautions. 


PURCHASING 


Always carefully consider the pesticide you are purchasing. Check the label for 
the insect you wish to treat. In order to assure that the product is effective, the 
insect you wish to control should be listed on the label. 


If the product you choose is a spray, note whether it is a surface or space 
spray. Surface sprays are applied to floor base-boards, shelving, etc., to leave an 
active residual quantity of pesticide to attack crawling insects. In contrast, space 
sprays are short-lived, more dilute pesticides which are sprayed into the air to 
attack flying insects. 


Pesticides are sold at garden centres, hardware stores and exterminators' outlets. 
If you have a small problem to overcome, purchase a small quantity of pesticide. This 
avoids disposal or storage problems. 


SAFE STORAGE 


_ As soon as you arrive home with the pesticide, - whether it is mothballs, resin 
strips, weedkiller, or insecticide - find a secure place to store it, if possible a 
locked compartment. 


Choose a place which is out of the reach of children or pets. Be sure it is away 
from food, medicine, housekeeping supplies or garden supplies (seeds, fertilizers) to 
avoid any possibility of accidental contamination. Also, check the label for any 
special precautions. If the pesticide is flammable, do not place near heat. 


Keep the pesticide tightly closed, in its original labelled container. If an 
unlabelled container is discovered, discard it. Don't guess at the contents. 


SAFE USE 


Always read the label on the pesticide container everytime the pesticide is used. 
It is easy to forget an important caution or application method. 


Never allow children to assist with a pesticide application. Be sure all pets 
and their feeding dishes are removed from the treatment area - this includes birds and 
their cages, aquaria, as well as dogs and cats. 


If you are treating cupboards where food, dishes or utensils are stored, remove 
the food or dishes first. Do not allow pesticide to contaminate food or dishes. 
After the treatment, cover the shelving with foil or new shelf paper before replacing 
these goods. 


When you are applying the pesticide, be careful. If you spill pesticide on your 
skin, immediately wash it off with soap and water. If you accidentally spill some 
pesticide, wipe it up with paper towelling or tissues and discard safely. 


Work efficiently to limit the time of inhalation of the pesticide spray or dust. 
Never smoke while working with pesticides since pesticide may be carried to your mouth 
on the cigarette. As well, many pesticides are flammable. 


If you must dilute the pesticide or mix it with a solvent, do not work in the 
kitchen sink or use eating utensils which could be accidentally placed back in service. 
Make up only enough pesticide for the present use. Avoid any chance of contamination. 
Mix outdoors or in a well ventilated area. 


When you have completed the application of the pesticide, clean up. Wash your 
hands and face with soap and water. Remove clothing and launder separately from other 
family clothing before wearing again. If a residual pesticide has been applied, leave 
the premises for several hours to allow the residual to dry. Leave the windows open 
to allow the solvent of the pesticide to disperse. Occassionally, this solvent may be 
irritatinq. 


If you have any pesticide left over which is not in the original container, check 
the label to see if you have another immediate use. If you have no other use, dispose 
of this diluted excess by digging a hole, eighteen inches deep, away from any water 
drainage area, then pour the excess in, carefully fill in the hole. 


DISPOSAL OF EMPTY CONTAINERS 


An empty pesticide container should never be used again. It may be disposed of 
safely by wrapping in newspaper or a plastic bag and placing in the garbage can. 
Cardboard containers, sacks, tins or bottles should be treated in the same manner. 
Never burn empty pesticide containers - the smoke or fumes produced may be toxic. 


EMERGENCY ; 


After all safety precautions, suppose an accident occurs. You spill pesticide on 
yourself, then feel i11 later; or someone accidentally swallows some pesticide. 
Immediately read the label on the pesticide container for first aid treatment. 


With container in hand, immediately call your doctor or nearest Poison Control 
Centre. Read the details on the label to the doctor - name of product, active chemical 
ingredient, antidote - and ask the doctor what to do. If you go to the hospital, take 
the label with you. 


For further information or assistance, contact your local representative of the 
Pesticides Control Section, Ministry of the Environment. 
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This fact sheet is produced for the conveni- 
ence of the general public and should be 
distributed in conjunction with the application 
form for Certificate of Approval and the 
information sheet for installers. If this sheet 
does not answer all your questions or leaves a 
problem unresolved, you should then contact 
your nearest Municipal and Private Waste 
Abatement environmental officer at the 
Environment Ontario office in your district. 


For definition purposes in relation to septic 
tank systems serving dwellings, sewage is 
defined as human and wash wastes. 


Sewage Disposal 

A correctly designed and constructed and 
maintained sewage disposal system will 
function effectively and safely, but a system 
which is badly designed and located or badly 
constructed or which is not adequately main- 
tained thereafter, can lead to considerable 
nuisance and expense, and may seriously 
endanger health and the environment. 


The Law and Sewage Disposal 


Section 57 of the Environmental Protection 
Act is specific with respect to the approval 
which it is necessary to obtain for the con- 
struction of a private Sewage disposal system 
or its alteration or enlargement. It applies to all 
property in Ontario and states: 


"No person shall construct, install, nerds 
extend or alter, 
(a) any building or structure in connection 
with which a sewage system will be used if the 
use of the building or structure so constructed, 
installed, established, enlarged, extended or 
altered will or is likely to affect the operation or 
effectiveness of the sewage system; or 
(b) any sewage system, 
unless a certificate of approval for the con- 
struction, installation, establishment, enlarge- 
ment, extension, or alteration of the sewage 
system has first been issued by the Director.” 
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In addition the Regulations prescribe the 
following for the operation and maintenance 
of all sewage systems: 


e Except for the disposal of hauled sewage by 
means of irrigation, a Sewage system or any 
part thereof shall not emit, discharge or 
deposit sewage onto the surface of the 
ground 


e Sewage from a sewage system shall not 
emit, discharge, seep, leak or otherwise 
escape into a piped water supply, well water 
supply, a watercourse, ground water or 
surface water 


e sewage in a sewage system or any part 
the.eof shall not emit, discharge, seep, leak 
or otherwise escape from the sewage 
system or any part thereof other than froma 
place or part of the sewage system where 
the system is designed or intended to dis- 
charge sewage 


e Insects and animal life shall be prevented 
from gaining access to sewage contained in 
a sewage system 


e A sewage system or any part thereof shall 
not emit, discharge, deposit or allow the 
emission, discharge or deposit of micro 
organisms of intestinal origin into the 
natural environment in such a manner as 
may be a hazard to health 


e No gas shall emit, discharge, or otherwise 
escape from the sewage system into any 
building or structure except in the manner in 
which the sewage system was designed or 
constructed to emit or discharge gas. 


Aside from this legal requirement, it is in 
your best interest to get advice before you Start 
to build, because the sewage disposal system 
may be the determining factor in establishing 
the location and ground elevation of your 
house or other building. Information concern- 
ing the Environmental Protection Act, 1971, or 
the Ministry's Regulations can be obtained 
from the local offices of the Ministry or the 
agency, normally the Health Unit, holding the 
delegated authority. Application forms and 


general information can be obtained also 
from these sources. 


Soil Assessment 


The suitability of the soil for absorbing the 
liquid waste depends on such characteristics of 
the soil as its grain size and gradation, the 
presence of organic compounds, and its 
structure, density, moisture content, “plastic” 
properties and chemical composition. These 
characteristics must be assessed and a Judge- 
ment made as to the percolative capacity of the 
soil for handling septic tank effluent. 


In order to make this assessment an inspec- 
tion must be made of the property, the result of 
the inspection and any soil testing undertaken 
being the selection of a percolation rate, 

“T’’ time, expressed in minutes, which is used 
in the accompanying tables. 


Leaching Bed Design 


Under normal conditions the ideal location 
for a leaching bed is in a well-drained, sandy 
loam soil, remote from any wells or surface 
water. For the leaching bed to work satisfac- 
torily the maximum elevation of the ground 
water table, or of any rock formation or layer of 
impervious material shall be at least 3 feet 
below the elevation of the bottom of the 
absorption trenches. 


Where water table is the limiting factor it is 
the highest water table that is of concern rather 
than the average or that found at the time of 
site investigation. 


Gravity flow is permitted for leaching beds 
with up to 500 lineal feet of tile or perforated 
pipe. If required by topography a pump may be 
used to lift the effluent to a point where gravity 
flow will resume. Three-inch diameter perfora- 
ted pipe may be used in beds up to 500 feet. If a 
pump or siphon is used for dosing a bed of this 
size, 4 inch diameter pipe is required. For 
leaching beds having more than 500 feet of 
distribution pipe the minimum diameter of tile 
or pipe is 4 inches and dosing of the bed by 
siphon or pump is mandatory. 


The maximum length of any single absorp- 
tion trench in a leaching bed is 60 feet for 
gravity fed beds and 100 feet for beds dosed by 
a siphon or pump. 

The area of a leaching bed should generally 
be free of trees and bushes so that the bed is 
well aired and sunlight is able to reach the sur- 
face. Trees will only be permitted within the 
area of the bed if it is judged that no damage 
will occur from the roots considering the size 
and type of the tree and the arrangement 
of the tile or pipe runs. 


A good growth of grass should be encour- 


aged and maintained over the entire leaching 
bed area. The roots of grass and plants absorb 
liquid in the soil and transpire it to the atmos- 
phere through the leaves. Sunlight should 

be allowed to reach the bed to promote evap- 
oration. Traffic which can destroy the cover of 
vegetation and compact the soil above the 
bed should be avoided. 


Beds on Sloping Sites 

Leaching beds constructed in the conven- 
tional manner (Drawings 1 and 2) require sites 
that are level, or only slightly sloped. The 
economies and other problems of levelling the 
required area will generally limit conventional 
construction methods to slopes of not greater 
than 1 foot rise in each 10 feet horizontal 
distance (10%). Special methods of installation 
are required where more steeply sloped sites 
are encountered. Information on these may 
be obtained from Ministry or Health Unit offices 
and may be used in slopes from 10% up to 
25% (1 foot raise in 4 feet horizonta!). Leaching 
beds are not to be constructed on areas where 
the slope exceeds 25% in any direction. 


Raised Leaching Beds 


In cases where 3 feet of acceptable soil is not 
available under the pipe trenches and above 
high water table, rock or impervious soil, a 
solution may be found by constructing aleach- 
ing bed of selected material to form a mound in 
which the absorption trenches can be set so 
that the desired 3 foot clearance below the 
trenches is obtained. An impervious soil is one 
having a percolation rate ‘T”’ in excess of 
60 minutes. 

If a natural mantle is not present in an area, 
or is inadequate to ensure against breakout, 
sufficient permeable soil should be added 
to form a mantle for a distance of 50 feet down 
grade from the bed in the direction of trickle 
flow and its surface planted for stability and to 
promote evapotranspiration. 

Clearance distances outlined in the follow- 
ing section must be increased by an amount 
equal to 2 feet horizontal for each 1 foot vertical 
height of the surface of the leaching bed 
above natural grade. 


Tank and Tile Bed Location 
In locating a septic tank system all clear- 
ances are to be measured horizontally. 
A septic tank should not be closer than: 


e 50 feet to any well, lake, river, stream, water 
course, pond, spring or reservoir 


e 5 feet to any building or structure 
e 10 feet to any property boundary. 


a! 


La 


: The distribution pipe in a leaching bed shall 


ot be closer than: 


50 feet to a well which has a solid water- 
tight casing to 20 feet below ground 


100 feet to a spring or well other than a well 
with a watertight casing to a depth of 20 feet. 


25 feet to any building or structure where the 
bottom of the perforated or open jointed pipe 
or tile is equal in level with or above the level 
of the lowest floor 


10 feet to any building or structure where the 
bottom of the perforated or open jointed pipe 


or the tile is below the level of the lowest 
floor 
e 10 feet to any property boundary 


e 50 feet to any lake, river, stream, water 
course, pond, spring or reservoir. 


The above distances are minimum according 
to the regulation and may have to be increased 
to prevent pollution if soil or other site 
conditions so dictate. 


TABLE NO. 1 


LENGTH IN FEET OF DISTRIBUTION PIPE 
HOUSEHOLD SYSTEMS 


Column | Column 2 Column 3 Column 4 Column $ Column 6 Column 7 Column 8 
a = 
las Dr 
Number Where the Where the Where the Where the Where the Where the Where the 
of percolation percolation percolation percolation percolation percolation percolation 
Bedrooms | time is from time is time is time is time is time is time is 
1 minute to greater than greater than greater than greater than greater than greater than 
5 minutes 5 minutes 10 minutes 20 minutes 30 minutes 40 minutes 50 minutes 
inchusive but not greater |butnotgreater |butnotgreater |butnotgreater |butnotgreater |but not greater 
than 10 minutes|than 20 minutes | than 30 minutes |than 40 minutes | than 50 minutes | than 60 minutes 
st 4 ot | 
2 or less 150 150 180 220 250 300 350 
+ — —— —— 
5 ISO 200 300 350 400 450 500 
4 180 250 350 450 | 500 550 650 
ee IE 
5 220 300 430 530 610 680 750 
Ae = ILE Le + 
6 260 360 520 630 730 820 890 


Notes: 1. This table is for domestic systems only. It does not apply to 
schools, motels, hospitals or other such public or commercial 
premises. 
2. The length of distribution pipe shown in this table must be 
increased by 20% if a garbage grinder is installed. 


Number of Bedrooms 
(2 persons per 


TABLE NO. 2 


SEPTIC TANKS WORKING CAPACITY 
HOUSEHOLD SYSTEMS 


Minimum Total 
Working Capacity 


bedroom) 


or less 


CA Oe Ges = 


Litres * 


1 Imperial gallon 
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Drawing 1 MAX. LENGTH ABSORPTION TRENCH 60 GRAVITY FED — 100 DOSED BED À 
general layout} 


OPTIONAL DISTRIBUTION CHAMBER 


CJ LEACHING BED 


SEPTIC 
TANK 


— ea — 


DWELLING 
TRENCHES 6!MIN 
CENTRES. 


50'MIN DISTANCE TO 
SURFACE WATER 
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PROPERTY LINE 


ae 


CLEARANCE TO WELLS-50!/TO A WELL WITH A 


WATERTIGHT CASING TO AT LEAST 20/BELOW 
IGROUND. 100/TO ALL OTHER WELLS. 


PROPERTY LINE 


NEIGHBOURS WELL 


NOT TO SCALE 


TYPICAL ARRANGEMENT OF A SEPTIC TANK SYSTEM 


NOTES: 

Uke The above layout is suitable for a leaching bed using normal construction 
methods. 

27 Location of tank and leaching bed to be on lower ground than adjacent wells 
or springs, if possible. 

Sh Internal plumbing and main drainage outlet should be designed with a view 
to connecting to possible future sanitary sewers. 

4. Roof water, surface water, discharge from footing drains, etc. must be 
excluded from entry to septic tank. 

5x Leaching beds NOT to be located in swampy ground or in ground liable to 
flooding. 


septic tank systems 


absorption trench 
details 


NOTE: 
Slope pipe between 
4"-6" for trickle dis- 
charge and 3”-4” for 
pump or siphon dis- 
charge. 
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3! MIN 


ABSORPTION TRENCH NOT TO SCALE 


CROSS SECTION 


ROCK OR HIGH WATER TABLE A 


NOTE: 
As alternative to the drain tiles shown use 3" perforated 
pipe in gravity fed leaching beds of up to 500 lineal 
feet of absorption trench and 4" perforated pipe in 
all leaching beds dosed by a siphon or pump. 


Drawina 3 septic tank systems 
F raised leaching bed 
typical layout 


DWELLING 


DIRECTION OF POSSIBLE 
EFFLUENT TRICKLE 


NET bole STEEPER 
11 


NATURAL 


ZS ISS eat POUROUS 


3 MIN OF NATURAL POUROUS SOIL OR on ROCK 5 
PORTED FILL BETWEEN ROCK IMPERVIOUS PROFILE ROCK 
SOIL OR HIGH WATER TABLE & BOTTOM OF SCO OL PROFILE 


ABSORPTION TRENCH 


NOT TO SCALE 


PLAN AND PROFILE - TYPICAL RAISED BED 


NOTES: 


1e Clearances from buildings, lot lines, wells, etc., as for normal leaching 
beds drawing No. 1 - plus 2 feet horizontal for each 1 foot 
vertical that surface of bed is above grade. 


2 Fill slope must be stable for the material used, but not steeper than 2 feet 
horizontal to 1 foot vertical. 

3 Percolation rate!T" to suite imported material but not less than 5 mins. 
Select length of absorption trench from Table 1. 

4. Effluent passing through fill must be absorbed into natural soil beneath 


the fill or into the surrounding permeable soil without ponding or breakout 
to surface. Where the natural soil cover is inadequate for this purpose for 
a distance of 50 feet from the bed in any direction in which effluent will 
trickle adequate fill must be added. 

ys Details of absorption trench construction same as in drawing No. 2. 


Additional information on septic tank installation can be obtained from 
the Municipal and Private Abatement environmental officer at the 


Ontario Ministry of the Environment office in your area, or the local 
Health Unit office. 


LOCAL ENVIRONMENT ONTARIO OR HEALTH UNIT OFFICE ADDRESS & PHONE NO. 


we 


Care & Maintenance of a 
Septic Tank System 


The septic tank and tile bed which has been installed should, with proper care and maintenance, provide 
many years of service. There are, however, some things which you, the homeowner should be aware of 
that will help the system to function properly. These are: 


We 


Do not allow roof drains to discharge to the septic tank or surface waters to drain towards the area of 
the leaching bed. 


. Water usage in the home should be kept to aminimum. If automatic washers and dishwashers are used 


make sure full loads are washed each time. Excessive use of water (such as doing numerous washings 
in one day) could flush solids from tank to the leaching bed. 


. Moderate use of household drain solvents, cleaners, disinfectants, etc., should not interfere with the 


operation of the sewage disposal system, however, indiscriminate use may cause problems. 


” 66 


. There should be no need to use “starters”, “bacterial feeds” or “cleaners”. 


. If roots penetrate and plug the tile, two or three pounds of copper sulphate crystals flushed down the 


toilet once a year should kill the roots it contacts. However, the use of copper sulphate should be care- 
fully supervised since it may corrode chrome, iron and brass. Cast iron is not significantly affected. 
The crystals, when used in the above manner, should not disrupt the operation of the septic tank. 


. The septic tank should be inspected at least once each year and the tank pumped out when necessary 


— every three or four years is suggested. Failure to pump-out a septic tank when required may resultin 
sludge or scum being carried over to the leaching bed resulting in soil clogging and complete failure of 
the system. 


. Vehicular traffic (including snowmobiles) should not be allowed over the leaching bed. 


. The area over a leaching bed should have a good cover of grass but shrubs or trees should not be 


planted over the area. Good ventilation and adequate sunlight should be maintained in the area of the 
leaching bed. 


IN THE INTEREST OF HEALTH AND THE PROTECTION OF THE ENVIRONMENT, ANY MALFUNC- 
TION OF A SEPTIC TANK SHOULD BE PROMPTLY REPORTED TO THE LOCAL HEALTH UNIT OR 
MINISTRY OF ENVIRONMENT OFFICE. 


Septic Tank Maintenance Record 


Nature of work [pumped out, Name of company and person 
general inspection, carrying out the work or 
remedial work (specify) ] ~ inspection 


Hon. Keith C. Norton, 


Ministry Minister 
of the Graham W. S. Scott. QC. 
Environment Deputy Minister 


Ontario Government 
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ENVIRONMENT ONTARIO'S EDUCATIONAL MATERIALS Pre) 


The Ontario Ministry of the Environment has available educational materials 
for teachers at both elementary and secondary school levels. The fact sheets 


and lesson plans are free of charge and may be duplicated by the teacher to 
provide class sets. Class sets of the other materials are available while 
Supplies last. There is a charge for the manuals. 

The following is currently available through the Ministry of Government 


Services Publication Centre. For ordering the following education materials 
please use the attached order form. 


Please allow a minimum of eight weeks for delivery. 


FACT SHEETS 
(Single copies only) 


FOR SECONDARY SCHOOL TEACHERS 


Set 1 

About Air Pollution 

Air Pollution and the Automobile 
Introduction to Water Pollution Control 
About Pesticides and the Environment 
About Waste: What Can One Family Do? 


TEd 


Ted: {Seitz 


Water Pollution - What Can I Do? 
A Visit to a Landfill Site 

Air Pollution - Particulates 
Constructing a Classroom Ecosystem 

An Anti-Pollution Club 

Education Study Project for High School Students 
Cafeteria Crisis 

The Present Tense of Soap 


DEG 1. Se bys 


Ontario's Air Pollution Index 

Resource Recovery 

Odours 

Noise Measurement - The Decibel 
Planning a Pollution Slide Show/Seminar 


TEd Set 4 


Class Outings: Sunnyside Up/Down 
Alternatives to Waste Disposal 
Recycle and Save Our Resources 

How to Publicize a Recycling Drive 
Selecting a Landfill Site 

Noise Studies 


Ted? Seno 


Air Pollution and Weather 

Geography and the Community 
Pollution in the Great Lakes 
Investigating Environmental Habitats 


TEd eset. 6 


Affects of Phosphates on Water - 

Affects of Smoke and Exhaust on Plant Growth 
Assessment of Snowmobiles on Winter Environment 
Chemical Properties of Air Pollutants 


Ted “Set 7 


Acid Rain 

Air Pollution and Plants 

Examining Plant Damage 

Developing Environmentally Aware Citizens 


FOR ELEMENTARY SCHOOL TEACHERS 
TEd Set. IE 


Mini Posters for Coloring 
Crossword Puzzle 

Collage 

Stories 


TE Sete 


Introduction to Solid Waste and Recycling 
Learning About Waste: Activities 
Teaching About Air Pollution 

Noise Studies 

Comparing Plant and Animal Life in Water 


TEd 


TEd 


TEd 


fed 


TEd 


Set 3E 


Clean-up Day 

City Street Trees 

City Planning 

The School Site as a Teaching Resource 


Set 4E 


Taking a Closer Look at Snow 
Aquatic Habitat Study 

Lawn Study 

A Lesson Plan for Studying Soil 


Set 5E 


Woodland Activity Book 

The Terrarium 

Solid Waste 

Techniques of the Blind Walk 

Organizing the Middle Junior High Laboratory Classroom 


Set 6E 


Acid Rain 

Air Pollution and Plants 
Soil Erosion 

The Wonders of Ice 


set’ 7E 


Water Treatment Plant 

Exploring the Outdoor With Young People 
Window Field Trip (K-3) 

The City Ecosystem 


AIDS FOR STUDENTS 


(Class sets (35) available) 


Ed 


Ed 


Ed 


Ed 
Ed 


2 
3 
4 


OS 


Envirofacts and fun - a tabloid on pollution for elementary school 
Students 

Ontario's Environment Today - a tabloid on Environmental issues 
for high school students 

Solutions to Pollution with the Anti-Pollutes of Donber Creek 

- a coloring book and story about Fran the Toad for young children 
The Glut - a game book for children on thoughtless polluters 

My Water Book - a children's book (K-6) on the world of water 


MANUALS 


The following are available ONLY from the Publication Centre, Ontario 


Government Bookstore, 880 Bay Street, Toronto, Ontario, M/A 1N8. Please make 


cheques payable to the Treasurer of Ontario. 


EG) Ci Environmental Studies for wer .| Education Teachers 
- environmental ! at ans for teachers working 
with hand: {C0 cnildren. 167 pages. $2. 
EU US From the Lakes..... to the Trees 
An Environmental Handbook for Camp Leaders 
- includes field studies, identification guides, games, 
arts and crafts, poetry and songs. 113 pages. $1. 
Ed 12 Introducing Your Child to Nature 
Prepared in recognition of the International Year of the Child 
- this environmental manual is designed and written for parents 
interested in experiencing outdoor environmental education 
with their children - includes field studies, arts and crafts, 
games and identification guides. 156 pages. $2. 
ECaw a6 Exploring the Environment With the Handicapped 
Produced in co-operation with the Boy Scouts of Canada 
- this manual covers multiple aspects of introducing and 
adapting the handicapped to environmental studies. 
264 pages. $3. 


ADDITIONAL FACT SHEETS FOR TEACHERS 


(Single copies only) 


PK a er) A Lesson Plan for Measuring Some Water Quality Criteria 
Ed #10 A Lesson Plan for a Land-Use Simulation Gaine 
Bor i A Lesson Plan for Investigating An Urban Environment 


POSTERS (For Coloring) 
(Class sets (35) available) 


EdD) 13 Ogg Posters - Air 

Edp 4 , > - Water 

Edpess | k - Waste 

Edp 6 À : - Noise 

Edp 27 i - Auto Emissions 
Edp 8 à É - Pesticides 


HANDBOOKS 


Each unit incorporates fact sheets on various aspects of the title subject 
and is suggested for use by multiple audiences - teachers, students, citizen 
groups, Civic organizations, etc. - interested in the broad spectrum of: 


Hee a Waste Management and Recycling. 44 pages 
Ed 14 Water Quality and its Protection. 88 pages. 
Ed: 15 Air Quality and its Protection. 77 pages 


SLIDE SHOWS 


Audio-visual presentations may be borrowed from the Ministry on a three-week 
loan period. When requesting, please give six weeks advance notice and 
alternate dates for viewing, if possible. 


Join The Waste Watchers 
- includes 65 slides, tape cassette and script. 
- describes the various methods of waste disposal with emphasis on 
resource recovery. Also calls for consumer action. 


Controlling Noise in Ontario 
- includes 80 slides, tape cassette and script. 
- discusses noise problems, government action and the new mode | 
bylaw. 


Children and Nature 
- 80 slides, tape cassette and script. 
- a project for the "Year of the Child", the show relates to outdoor 
education and the environment. 


Getting out of the Dumps 
- a slide/sound show directed towards municipalities, explaining the 
advantages of two or more municipalities pooling resources for a 
joint landfill site. 7 minutes, color. 


FILMS 


For reservations: 


Films are not circulated by the Ministry, but may be borrowed by writing to 
the addresses below. It is recommended that at least three weeks prior 
notice be given, and if possible, alternate dates. 


The following films are available from: 


Modern Talking Picture Services 
143 Sparks Avenue 
Willowdale, Ontario 
M2H 2S5 
Phone: (416) 498-7293 


PROJECT ENVIRONMENT 


This film provides a look at the pollution problems in this Province, some 
of the solutions, and the role of the Ministry of the Environment and its 
Staff in managing the environment in Ontario. This is recommended as a 
‘first choice' for those interested in an overview of the environmental 
problems in the Province. 

15 minutes, color. 


WOMEN IN THE ENVIRONMENT 


To commemorate International Women's Year, the Ministry of the Environment 
embarked upon a project to serve as a tribute to the many women employed in 
the environmental field...a film. The result is more than a catalogue of 
jobs. It is a film containing a mass of important, up-to-date, environ- 
mental information. The film should be of particular value to biology and 
geography teachers of senior secondary school students as well as to guid- 
ance counsellors. 


THE INVISIBLE RIVER 


Produced by the Ministry of the Environment for a general audience, this 
film holds special appeal for young people. The construction of a water 
supply system to carry water from the Great Lakes to an inland community is 
compared to building a children's sand castle on a beach. 

19 minutes, color. 


RIVER UNDER GROUND 


A documentary for the Ontario Ministry of the Environment by four student 

film-makers on the building of the Ministry's largest sewage service system 
Shows how environmental and social responsibility apply to major construc- 
tion works. This film is a must for those interested in environmental 
planning and development. 

21 minutes, color. 


À MATTER OF COMMON SENSE 


Garbage begins in the home. One family's approach to controlling and 
recycling waste is related to the broad environmental issue. Produced by 
the Ministry for general audiences. 

13.5 minutes, color. 


LAKE ODYSSEY 


This film, produced by the Ontario Ministry of the Environment, dramatizes 
the restoration of the Kawartha Lakes resort area by an extensive water 
management program and the potential for recycling the harvest of aquatic 
vegetation. 

2/ minutes, color. 


The following audio/visual aids are available fron: 


Association Films 
333 Adelaide Street West 
Toronto, Ontario 
M5V 1R6 
Phone: (416) 362-2501 


FILM 


EXPLORING OUR ENVIRONMENT 


This film describes the experiences and lessons learned by the instructor 
and audience during the Ministry's summer "Environmental Explorations" 
program. The latter is geared to visit schools, provincial parks and 
private camps during the months of June, July and August each summer. A 
variety of outdoor environmental education experiences are offered. 

13 minutes, color 


SLIDE SHOW 
WE ARE ENVIRONMENT ONTARIO 
This slide-sound presentation looks at the role of the Ministry of the 


Environment and its staff in managing the environment in Ontario. 
10 minutes, color. Available in English and French. 


VIDEOCASSETTE 


THE CASE AGAINST THE RAIN 


Acid rain is one of the greatest environmental challenges facing scientists 
and governments throughout eastern North America and Europe today. What 
does this mean to Ontario? 


In April 1980, an 18-minute documentary presentation of “The Case Against 
the Rain" was completed on videocassette. The program defines the technical 
causes and effects of acid rain, outlines the economic implications and 
explores the Ministry's ongoing research effort. 


“The Case Against the Rain" is available on 3/4" or 1/2" videocassette for 
public information programing and educational use. A french language 
version of the documentary, "Le proces de la pluie", is also available. 
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ORDER FORM 


Educational Materials 


The Ontario Ministry of the Environment makes available a variety of educa- 
tional fact sheets dealing with environmental issues. The notes, which are 
free-of-charge, are designed for teacher use and offer a number of teaching 


suggestions. Only one set of this material is available to a classroom but 
teachers may duplicate anything of interest. 


If you would like to order the fact sheets or receive any of the other units 
in class sets (35), please fill in the following form and return it to: 


Publications Centre 

Ministry of Government Services 
880 Bay Street, 5th floor 
Toronto, Ontario 

M7A 1N8 
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Introduction CI A 

There are many types of wastewater treatment processes for sanitary wastes 
but the major treatment methods are variations of the principles which nature 
uses to purify a river or other body of water. Basically the more essential 
factors such as sedimentation and the biological breakdown of wastes are speeded 
up in the treatment plant, with the end result being a quality product which 
places a minimum amount of strain on the environment. Recently, a chemical 
method of treatment to reduce the phosphorus content of the effluent has been 
adapted to the various treatment types and this is seen to be a key factor in 
controlling nuisance algae in a watercourse. 


At present, three basic stages or major treatment methods, are employed in 
Ontario and these may be categorized as "primary", "secondary" and "tertiary" 
treatment. In the primary stage, solids are allowed to settle and are removed as 
sludge from the water. The secondary stage uses biological processes to purify 
the wastewater even further. Tertiary processes are now being installed at 
specified locations to meet more stringent receiving water quality requirements. 


It is important to note that over 78%, of Ontario's sewered wastewaters now 
receive secondary treatment or better. 


The efficiency of all treatment whether primary, secondary or tertiary are 
generally rated in terms of the percentage removal of Biochemical Oxygen Demand 
(BOD) and the percentage removal of Suspended Solids (SS). BOD is simply the 
amount of oxygen uptake by bacteria to decompose the wastes and SS are the 
Organic and inorganic substances suspended in the wastewater. 


1. Primary Treatment 


Wastes entering a plant for treatment, normally pass through a screen to 
remove certain items such as rags or sticks etc. which may clog pumps or pipes. 
After screening, the wastes are directed into a grit chamber where sand, small 
stones etc., are allowed to settle. With the grit removed, the mechanics of 
settling are further employed to remove the inorganic matter and suspended solids 
in a primary sedimentation tank or clarifier. The material (sludge) which has 
finally settled is removed to a digester or other treatment facility where it is 
suitably stabilized prior to final disposal. Primary treatment generally removes 
40 to 60 percent of the suspended solids and in so doing it achieves 30 to 50 
percent reduction of BOD. To complete primary treatment, the effluent from the 
clarifier is usually chlorinated before being discharged to a receiving stream, 
river or lake. Chlorination reduces the number of disease causing bacteria. The 
effluent produced from primary treatment is of a lower standard of quality than 
is achieved in secondary treatment; consequently, this form of treatment is used 
only when it will meet the water quality requirements of the receiving body of 
water. 


2, Secondary Treatment 


The secondary stage of treatment removes up to 90% of the BOD through the 
action of bacteria and is commonly referred to as biological treatment. The term 
biological refers to the micro-organisms present in the waste water and these are 
utilized to break down the organic matter with the end result being a settleable 
material (sludge), which may be removed, and a clear liquid effluent. 


There are various forms of secondary treatment but the "activated sludge 
process" is by far the most popular method used today. Other forms of secondary 
treatment such as lagoons and trickling filters are also being used in Ontario 
but to a lesser extent. 


2.1 Activated Sludge Process 


The activated sludge process reduces the organic content of the wastes in as 
short a time as possible by efficiently maintaining the biological activity on 
the incoming wastes. This is done by introducing a highly developed bacterial 
community, "activated sludge", to the new wastes as soon as possible, usually at 
the agitation and aeration sections. The efficiency of this process is ensured 
by providing a suitable environment for the micro-organisms, which means, 
Supplying optimum amounts of food in the form of wastes, oxygen through aeration 
and a temperature high enough to maintain the desired growth of the microbes. 


The following treatment types, are modifications of the activated sludge 
process. 


a) Conventional Secondary 


In this process, the effluent from the primary treatment stage is conveyed 
to an aeration section where it is thoroughly mixed by the introduction of air 
for approximately 6 to 8 hours. The air provides sufficient oxygen and contact 
through agitation with the new wastes to ensure that an efficient decomposition 
of the wastes occurs. An optimum balance between the incoming food, (primary 
effluent) and the population of the mixed biological community is maintained by 
adding a portion of the activated sludge to the beginning of the aeration 
section. Excess activated sludge together with some liquids are directed to the 
digesters where they receive further treatment. A clear high quality effluent is 
produced and the removal of BOD and suspended solids ranges from 90 to 95 
percent. 


b) High Rate 


The high rate modification was developed by overloading the conventionally 
designed activated sludge plants. The organic load in the aeration sections is 
the highest of any of the other variations of the activated sludge process and 
the aeration time is proportionately shorter (1 to 3 hours). Excess activated 
Sludge and some liquids are placed in a digester where they are stablized before 
final disposal. A higher volume of wastes may be handled in a shorter period of 
time, which makes for a more economical operation. A primary treatment section 
may or may not be present, and this method is generally used where industrial 
wastes are encountered. 


The high rate type of treatment is reported to have a removal rate for BOD 
and suspended solids in the 80 to 85 percent range. 


c) Extended Aeration 


The incoming wastes are immediately placed in an aeration section without 
primary settling and a longer aeration time is employed usually 18 to 24 hours. 
Due to the long aeration period a more complete decomposition or oxidation of the 
wastes occurs. 


As with the conventional secondary, a high level of biological activity is 
maintained throughout the aeration tank by returning some of the activated sludge 
to the raw sewage influent. Excess activated sludge together with some liquids 
are placed in a holding tank or sometimes a digester prior to final disposal. 
The reduction in BOD is usually in excess of 90%. 


d) Contact Stabilization 


This modification provides a means of varying the contact time between the 
incoming wastes and the activated sludge. The initial operation is done in a 
small chamber called a contact aeration tank and usually lasts for 1 or 2 hours. 
After this short aeration period the wastes undergo settling and the resulting 
Sludge is re-aerated for a further 2 to 6 hours. The total aeration times of the 
sludge ranges from 3 to 8 hours which allows for the production of the activated 
sludge required in the contact aeration tank. Excess activated sludge together 
with some liquids are placed in a holding tank or sometimes a digester prior to 
final disposal. 


The removal of suspended solids and BOD is similar to the conventional 
secondary method. 


e) Oxidation Ditch 


An oxidation ditch is a retention channel constructed in the shape of a race 
track which is equipped with a rotary aerating device, which circulates the 
wastewater around the channel where the activated sludge process is employed. 
After the required retention time the treated wastewater is drawn off as new 
wastes are added, and placed in a settling tank where the sludge is collected and 
then either returned to the ditch or removed for final disposal. The effluent 
from the settling tank is clear and of good quality. The removal of BOD and 
suspended solids ranges from 85 to 90 percent. This process is similar to 
extended aeration and is usually used in smaller communities. 


2.2 Lagoons, Aerated Cell and Aerated Lagoon 


A lagoon is a flat bottomed structure composed of earth dikes and sized to 
retain the wastewater for a designated period of time. The lagoon employs many 
complex systems working together in a cyclical manner. For example, the bacteria 
converts the organic matter into available plant food and promotes the growth of 
algae, which is one of the simplest forms of plant life. The algae, with the aid 
of sunlight, produces oxygen which is required to maintain good bacterial 
activity on the incoming wastes. Also, the bacteria, with sufficient food 
(wastes), grow and give off carbon dioxide, which is needed to sustain the 
algae's life cycle. During the retention period these natural processes work 
together to decompose and effectively stablize the wastes. The efficiency of 
these processes are dependent on several factors such as liquid depth, 
temperature, algae growth, waste characteristics, etc. When conditions are at an 
optimum, then a good quality effluent may be expected. 


Some lagoons, or waste stabilization ponds may be aerated, by either 
mechanical stirring or the bubbling of air into one small cell (aerated cell) or 
throughout the entire lagoon (aerated lagoon). Aeration reduces the retention 
period, increases the capacity of the existing lagoon and is useful in treating 
some industrial wastes. 80 to 85 percent removal of BOD and suspended solids may 
be expected. 


2.3 Trickling Filter 


The trickling filter is simply a bed of stones from 3 to 6 feet deep to which 
primary treated sewage is equally distributed. Bacteria adhere to and multiply 
on the surfaces of these stones until they can consume most of the organic 
matter. Treated water trickles out through a network of pipes in the bottom of 
the filter where it is collected and directed to a final clarifier before final 
disposal. BOD and suspended solids removal by this process has been reported 
from 75 to 90 percent. Trickling filters have generally been employed in the 
more temperate climates. 


3. Tertiary Treatment 


Tertiary treatment processes are applied to secondary effluent to further 
upgrade the effluent quality for specific receiving water needs. 


In Ontario, the only tertiary processes being used on a municipal scale are 
polishing lagoons and tertiary effluent filtration. These are designated as 
"effluent polishing" in this publication. 


a) Polishing Lagoons 


Polishing lagoons offer an opportunity for increased BOD and suspended solids 
removal at a minimum of cost but require a relatively large land area. Secondary 
effluent is passed into lagoon where it is retained for several days while the 
algae-bacterial symbiotic relationship is encouraged to optimize oxidation of the 
Organic waste. A fairly consistent removal of BOD is maintained throughout the 
year. There is a marked increase in effluent suspended solids during the summer 
months when algal activity is at its peak and this constitutes a major 
disadvantage of the polishing lagoon. BOD removals in the order of 40 to 60% 
from a secondary effluent may be achieved. 


b) Effluent Filtration 


Filtration of secondary effluent is the most widely applied tertiary process 
in Ontario. A well designed and operated tertiary filter should achieve a good 
lowering of suspended solids and is effective in reducing BOD and total 
phosphorus. 


4. Phosphorus Removal 


Treatment for phosphorus basically consists of the addition of a chemical 
which through precipitation lowers the phosphorus in the effluent to a specified 
amount. Phosphorus must be reduced to one part per million (1 ppm) or milligram 
per litre (mg/1) in all designated plants in the Lower Great Lakes drainage 
basin. Designated plants in the Upper Great Lakes and Ottawa River drainage 
basins must reduce influent phosphorus by 80 percent or to 1 ppm. Phosphorus 
removal facilities can be incorporated into any existing treatment works and the 
chemicals generally used are lime, aluminium salts or iron salts. New chemicals 
to be used in any plant must first undergo treatability studies to determine if 
the desired reduction of phosphorus is achieved with no upset in plant operation 
and to ensure that the quality of effluent has not suffered any deterioration. 


Important side benefits of increased removal of organic material and 
Suspended solids occur when phosphorus treatment is employed in primary plants 
and lagoons with seasonal discharge. Secondary plants and continuous 
discharge lagoons do not enjoy these benefits; however, secondary plants report 
better settling in the final stages. 
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LE TRAITEMENT DES EAUX USÉES Octobre 1982 


UELQUES MOTS SUR DIFFÉRENTS PROCÉDÉS 


INTRODUCTION 


Il existe de nombreux procédés d'épuration des eaux d'égout. Les 
plus courants exploitent les principes de la purification naturelle des 
rivières et des masses d'eau. Fondamentalement, ils consistent à 
accélérer, dans une usine d'épuration, les phénomènes de sédimentation et 
de dégradation biologique des matières pour obtenir, à la sortie, une eau 
de qualité suffisante pour affecter au minimum l'environnement. 
Récemment, une méthode chimique, destinée à réduire la teneur en 
phosphore dans les eaux rejetées, a été adaptée aux différentes méthodes 
d'épuration et constitue à présent un élément clé dans la lutte contre 
l'envahissement des cours d'eau par les algues. 


A l'heure actuelle, en Ontario, les eaux usées peuvent être soumises 
à trois stades ou méthodes d'épuration: épuration "primaire", épuration 
"Secondaire" et épuration "tertiaire". Au stade primaire, on laisse les 
matières sédimenter et elles sont enlevées sous forme de boues, Au stade 
secondaire, on a recours à des procédés biologiques pour accroître encore 
la qualité de l'eau. Des installations d'épuration tertiaire sont 
maintenant en cours de construction en plusieurs endroits, pour respecter 
des normes plus strictes de qualité de l'eau. 


Il convient de noter que plus de 78% des eaux usées d'égout de 
l'Ontario sont maintenant épurées au moins jusqu'au stade secondaire. 


L'efficacité de toutes ces méthodes, qu'elles soient primaires, 
secondaires ou tertiaires, est évaluée en général par la réduction de la 
"demande biochimique en oxygène" (DBO) et des "particules en suspension" 
(PS). La DBO est simplement la quantité d'oxygéne de l'eau utilisée par 
les bactéries pour décomposer les matiéres organiques, tandis que les PS 
représentent les matières organiques et inorganiques en suspension dans 
l'eau. 


at EPURATION PRIMAIRE 


Les eaux pénétrant dans une usine d'épuration traversent normalement 
lune grille destinée à arrêter les gros objets comme les chiffons ou les 
morceaux de bois, qui risqueraient d'obstruer les pompes et les 

analisations. Après "dégrillage", l'eau est envoyée dans un bassin de 
dessablage, où le sable, les grosses particules, etc. se déposent. Après 
le dessablage, on laisse l'eau se décanter, pour enlever les matières 
inorganiques en suspension, dans un bassin de sédimentation primaire ou 
décanteur. Les boues déposées sont alors envoyées dans un digesteur, ou 
dans d'autres installations de traitement, où elles sont convenablement 
Stabilisées avant d'être évacuées. L'épuration primaire permet en 
général d'enlever de 40 à 60% des particules en suspension et, par ce 


a iw, 


biais, d'obtenir une réduction de 30 à 50% de la DBO. Pour compléter 
l'épuration primaire, l'eau sortant du décanteur est généralement chlorée 
avant d'être déversée dans le cours d'eau, la rivière ou le lac. La 
chloration réduit le nombre des bactéries pathogènes. Après épuration 
primaire, la qualité de l'eau est inférieure à ce qu'elle serait après 
épuration secondaire. L' épuration primaire n'est donc utilisée seule que 
si l'eau résultante est conforme à la norme de qualité fixée pour les 
eaux réceptrices. 


She ÉPURATION SECONDAIRE 


Ce deuxième stade de l'épuration réduit la DBO de 90% grâce à 
l'action de bactéries. On l'appelle plus communément "épuration 
biologique". Le mot biologique se référe aux micro- organismes présents 
dans les eaux usées, qui décomposent la matière organique en matière 
décantable (boues), que l'on peut enlever, et qui laissent une eau claire. 


Il existe diverses méthodes d'épuration secondaire, mais la plus 
utilisée, et de loin, a l'heure actuelle est le "procédé des boues 
activées". D'autres méthodes d'épuration secondaire, comme le bassin de 
stabilisation et le lit bactérien, sont également utilisées en Ontario, 
mais a un degré moindre. 


2.1 PROCÉDÉ DES BOUES ACTIVEES 


Le procédé des boues activées réduit la teneur des eaux usées en 
matiere organique dans un temps aussi court que possible en entretenant 
l'activté biologique dans l'eau. Pour cela, on ensemence l'eau brute 
avec une communauté bactérienne tres développée, "les boues activées", 
habituellement au niveau des installatins d'agitation et d'aération. On 
fournit aux micro-organismes un milieu qui est favorable a leur 
multiplication: les éléments nutritifs nécessaires, constitués par la 
matière organique de l'eau à épurer, l'oxygène, par aération, et une 
température convenable. 


Les méthodes d'épuration ci-aprés constituent des variantes du 
procédé des boues activées. 


a) Epuration secondaire traditionnelle: 


Selon cette méthode, l'eau sortant du décanteur primaire est envoyée 
dans un bassin d'aération où elle est brassée par l'injection d'air 
pendant environ 6 à 8 heures. L'air fournit l'oxygène et des contacts 
suffisants par agitation pour permettre la décomposition efficace de la 
matière organique. On maintient un équilibre optimal entre éléments 
nutritifs (eau du décanteur primaire) et la communauté biologique en 
ramenant une partie des boues activées à l'entrée du bassin d'aération. 
L'excès de boues activées ainsi que des liquides sont envoyés vers les 
digesteurs. L'eau sortant du bassin d'aération est une eau claire, de 
bonne qualité, dont 90 à 95% de la DBO et des particules en suspension 
ont été éliminées. 


b) Forte Charge 


Le procédé à forte charge est le résultat de la surcharge des 
stations à boues activées de conception traditionnelle. La charge 
organique dans les installations d'aération est la plus élevée de toutes 
les variantes du procédé des boues activées et la durée d'aération est 
proportionnellement plus courte (1 à 3 heures). L'excès de houes 
activées ainsi que des liquides sont envoyés dans un digesteur où ils 
sont stabilisés avant d'être évacués. Cette méthode permet ainsi de 
traiter un volume plus important d'eaux usées en un temps plus court et 
de rentabiliser l'exploitation. La station peut aussi comporter des 
installations d'épuration primaire. Cette méthode est qénéralement 
utilisée pour épurer les eaux industrielles. 


Ce type d'épuration à forte charge permet d'éliminer de 80 à 85% de 
la DBO et des particules en suspension. 


c)  Aération prolongée 


Les eaux usées sont immédiatement envoyées dans un bassin 
d'aération, sans décantation primaire, et sont aérées plus longtemps, 
habituellement de 18 a 24 heures. En raison de la longue aération, la 
matière organique est décomposée ou oxydée de manière plus complète. 


Comme dans le cas de l'épuration secondaire traditionnelle, on 
maintient une activité biologique importante dans tout le bassin 
d'aération en renvoyant une partie des boues activées à l'entrée du 
bassin. L'excès de boues activées et des liquides sont envoyés dans un 
réservoir ou, parfois, dans un digesteur, avant d'être évacués. La DBO 
est habituellement éliminée à plus de 90%. 


da) Stabilisation par contact 


Cette variante du procédé permet de modifier la durée du contact 
entre les eaux brutes et les boues activées. L'aération initiale se fait 
dans un petit bassin, le bassin d'aération par contact, et dure 
habitüellément LL a2e2sheures. /Apresitcette ‘courte aeration, on laisse les 
eaux se décanter et les boues obtenues sont réaérées pendant 2 a 6 heures 
de plus. La durée totale d'aération des boues est comprise entre 3 et 8 
heures, ce qui permet d'obtenir les boues activées nécessaires au bassin 
d'aération par contact. L'excès de boues activées ainsi que des liquides 
sont envoyés dans un réservoir, ou, parfois, dans un digesteur, avant 
d'être évacués. 


Le degré d'élimination des particules en suspension et de la DBO est 
analogue à celui obtenu par la méthode secondaire traditionnelle. 


e) | Fossé d'oxydation 


Un fossé d'oxydation est un canal de rétention en anneau équipé d'un 
daspositit ta vacratdon quis fait: circuber yh "eatrr On y utilise re procédé 
des boues activées. Au bout du temps de rétention requis, l'eau épurée 
est soutirée (et remplacée par de l'eau brute) et envoyée dans un bassin 


de décantation où les boues sont recueillies et sont, soit renvoyées dans 
le canal, soit évacuées. L'eau sortant du bassin de décantation est 
claire et de bonne qualité. La DBO et les particules en suspension sont 
éliminées de 85 à 90%. Ce procédé est analogue à une aération prolongée 
et est habituellement utilisé dans les petites localités. 


2.2 BASSIN DE STABILISATION, CELLULE AÉRÉE OU BASSIN AERE 


Un bassin de stabilisation est un bassin à fond plat, délimité par 
des levées de terre et dont les dimensions permettent la rétention des 
eaux usées pendant une durée fixée. Ce bassin exploite une combinaison 
de phénomènes complexes fonctionnant de manière cyclique. Par exemple, 
les bactéries transforment la matière organique en éléments nutritifs 
utilisables par la végétation et favorisent la croissance des algues, 
l'une des plus simples formes de vie végétale. Les alques, avec l'aide 
du soleil, produisent l'oxygène requis pour maintenir une bonne activité 
bactérienne dans l'eau. En outre, les bactéries, qui disposent 
d'éléments nutritifs en quantité suffisante (les éaurmeces)nse 
multiplient et produisent le gaz carbonique nécessaire au cycle 
biologique des algues. Pendant la période de rétention, ces phénomènes 
naturels se combinent pour décomposer et stabiliser la matière 
organique. Leur efficacité dépend de plusieurs facteurs comme la 
profondeur de l'eau, la température, la croissance des algues, les 
matières présentes dans l'eau, etc. Lorsque les conditions sont 
optimales, on obtient une eau de bonne qualité. 


Certains bassins de stabilisation peuvent être aérés, soit par 
malaxage mécanique, soit par injection d'air dans une petite cellule 
(cellule: aeree), ou, sur toute Jetendues.dulbacsinn (bacscanwacueir 
L'aération réduit la durée de rétention, augmente la capacité d'épuration 
du bassin et favorise l'épuration de certaines eaux industrielles. Ces 
procédés permettent d'éliminer 80 à 85% de la DBO des particules en 
suspension. 


2.3 ull BACTERIEN 


Le lit bactérien est simplement un lit de pierres de 3 à 6 pieds 
d'épaisseur sur lequel l'eau venant d'un décanteur primaire est répartie 
uniformément. Des bactéries adhérent a la surface de ces pierres et s'y 
multiplient jusqu'à ce qu'elles aient consommé l'essentiel de la matière 
organique. L'eau épurée traverse le lit jusqu'à un réseau de tuyaux 
placés dans le fond du filtre, où elle est recueillie et envoyée vers un 
décanteur avant d'être évacuée. On élimine ainsi de 75 à 90% de la DBO 
et des particules en suspension. Les lits bactériens sont qénéralement 
utilisés dans les régions au climat plus tempéré. 


3.  ÉPURATION TERTIAIRE 


Les procédés d'épuration tertiaire sont destinés à améliorer la 
qualite des eaux sortant d'installations d'épuration secondaire, au 
niveau fixe pour les eaux receptrices. 
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En Ontario, les seuls procédés tertiaires utilisés à l'échelle 
municipale sont les bassins de polissage et la filtration tertiaire. 
C'est ce que l'on appelle "traitement de polissage" dans cette 
publication. 


a) Bassins de polissage 


Les bassins de polissage permettent d'éliminer une plus grande 
proportion de la DBO et des particules en suspension à un coût 
minimal. Ils requièrent cependant des superficies assez 
importantes. L'eau épurée est envoyée dans le bassin où elle 
reste plusieurs jours pendant que les phénomènes symbiotiques 
algues- -bactéries sont favorisés pour optimiser l'oxydation de la 
matière organique. On obtient une élimination assez constante 
de la DBO sur toute l'année, mais les particules en suspension 
augmentent de façon marquée pendant les mois d'été, alors que 
l'activité des alques est à son maximum. C'est un inconvénient 
majeur du bassin de polissage. La DBO est réduite de 40 à 60% 
entre l'entrée et la sortie. 
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La filtration des eaux sortant d'installations d'épuration 
secondaire est la méthode tertiaire la plus largement utilisée 
-en Ontario. Un filtre tertiaire bien congu et convenablement 
utilisé permet d'enlever efficacement les particules en 
suspension et de réduire la DBO et le phosphore total. 


4. ÉLIMINATION DU PHOSPHORE 


Le traitement de l'eau pour en éliminer le phosphore consiste 
essentiellement à ajouter une substance chimique pour ramener, par 
précipitation, la concentration de phosphore dans l'eau à une valeur 
spécifiée. La concentration de phosphore doit être abaissée à une partie 
par million (1 ppm) ou un milligramme par litre (mg/l) à la sortie de 
toutes les installations d'épuration se trouvant dans le bassin versant 
des Grands Lacs inférieurs. "Certaines “installations du bassin versant 
des Grands Lacs supérieurs et de la rivière des Outaouais doivent réduire 
de 80% la concentration de phosphore dans l'eau rejetée ou la ramener à 
1 ppm. Les installations d'élimination du phosphore peuvent être 
incorporées à toute usine d'épuration des eaux. Les produits chimiques 
généralement utilisées sont la chaux, les sels d'aluminium et les sels de 
fer. Avant d'introduire de nouveaux produits chimiques dans des 
installations d'épuration, il faut. procéder à des études pour déterminer 
si la réduction de la concentration de phosphore est Habe iss sans 
perturber le fonctionnement des installations et pour s'assurer que la 
qualité de l'eau rejetée n'est diminuée d'aucune manière. 


Le traitement d'élimination du ne comporte des avantages 
importants du point de vue de l'élimination des matières organiques et 
inorganiques en suspension dans les installations primaires et dans les 
bassins de stabilisation à évacuation saisonnière. Les installations 
secondaires et les bassins à évacuation continue ne bénéficient pas des 
mêmes avantages. Toutefois, on signale une meilleure décantation aux 
stades finals dans le cas des installations secondaires. 
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ABOUT SEWAGE TREATMENT SZ October 1982 


THE PROCESS AND HOW THEY WORK 
Introduction 


There are many types of wastewater treatment processes for sanitary wastes 
but the major treatment methods are variations of the principles which nature 
uses to purify a river or other body of water. Basically the more essential 
factors such as sedimentation and the biological breakdown of wastes are speeded 
up in the treatment plant, with the end result being a quality product which 
places a minimum amount of strain on the environment. Recently, a chemical 
method of treatment to reduce the phosphorus content of the effluent has been 
adapted to the various treatment types and this is seen to be a key factor in 
controlling nuisance algae in a watercourse. 


At present, three basic stages or major treatment methods, are employed in 
Ontario and these may be categorized as "primary", "secondary" and "tertiary" 
treatment. In the primary stage, solids are allowed to settle and are removed as 
sludge from the water. The secondary stage uses biological processes to purify 
the wastewater even further. Tertiary processes are now being installed at 
specified locations to meet more stringent receiving water quality requirements. 


It is important to note that over 78%, of Ontario's sewered wastewaters now 
receive secondary treatment or better. 


The efficiency of all treatment whether primary, secondary or tertiary are 
generally rated in terms of the percentage removal of Biochemical Oxygen Demand 
(BOD) and the percentage removal of Suspended Solids (SS). BOD is simply the 
amount of oxygen uptake by bacteria to decompose the wastes and SS are the 
organic and inorganic substances suspended in the wastewater. 


1. Primary Treatment 


Wastes entering a plant for treatment, normally pass through a screen to 
remove certain items such as rags or sticks etc. which may clog pumps or pipes. 
After screening, the wastes are directed into a grit chamber where sand, smal] 
stones etc., are allowed to settle. With the grit removed, the mechanics of 
settling are further employed to remove the inorganic matter and suspended solids 
in a primary sedimentation tank or clarifier. The material (sludge) which has 
finally settled is removed to a digester or other treatment facility where it is 
suitably stabilized prior to final disposal. Primary treatment generally removes 
40 to 60 percent of the suspended solids and in so doing it achieves 30 to 50 
percent reduction of BOD. To complete primary treatment, the effluent from the 
clarifier is usually chlorinated before being discharged to a receiving stream, 
river or lake. Chlorination reduces the number of disease causing bacteria. The 
effluent produced from primary treatment is of a lower standard of quality than 
is achieved in secondary treatment; consequently, this form of treatment is used 
only when it will meet the water quality requirements of the receiving body of 


water. 


2. Secondary Treatment 


The secondary stage of treatment removes up to 90% of the BOD through the 
action of bacteria and is commonly referred to as biological treatment. The term 
biological refers to the micro-organisms present in the waste water and these are 
utilized to break down the organic matter with the end result being a settleable 
material (sludge), which may be removed, and a clear liquid effluent. 


There are various forms of secondary treatment but the “activated sludge 
process" is by far the most popular method used today. Other forms of secondary 
treatment such as lagoons and trickling filters are also being used in Ontario 
but to a lesser extent. 


2.1 Activated Sludge Process 


The activated sludge process reduces the organic content of the wastes in as 
short a time as possible by efficiently maintaining the biological activity on 
the incoming wastes. This is done by introducing a highly developed bacterial 
community, “activated sludge", to the new wastes as soon as possible, usually at 
the agitation and aeration sections. The efficiency of this process is ensured 
by providing a suitable environment for the micro-organisms, which means, 
supplying optimum amounts of food in the form of wastes, oxygen through aeration 
and a temperature high enough to maintain the desired growth of the microbes. 


The following treatment types, are modifications of the activated sludge 
process. 


a) Conventional Secondary 


In this process, the effluent from the primary treatment stage is conveyed 
to an aeration section where it is thoroughly mixed by the introduction of air 
for approximately 6 to 8 hours. The air provides sufficient oxygen and contact 
through agitation with the new wastes to ensure that an efficient decomposition 
of the wastes occurs. An optimum balance between the incoming food, (primary 
effluent) and the population of the mixed biological community is maintained by 
adding a portion of the activated sludge to the beginning of the aeration 
section. Excess activated sludge together with some liquids are directed to the 
digesters where they receive further treatment. A clear high quality effluent is 
produced and the removal of BOD and suspended solids ranges from 90 to 95 
percent. 


b) High Rate 


The high rate modification was developed by overloading the conventional ly 
designed activated sludge plants. The organic load in the aeration sections is 
the highest of any of the other variations of the activated sludge process and 
the aeration time is proportionately shorter (1 to 3 hours). Excess activated 
sludge and some liquids are placed in a digester where they are stablized before 
final disposal. A higher volume of wastes may be handled in a shorter period of 
time, which makes for a more economical operation. A primary treatment section 
may or may not be present, and this method is generally used where industrial 
wastes are encountered. 


The high rate type of treatment is reported to have a removal rate for BOD 
and suspended solids in the 80 to 85 percent range. 


c) Extended Aeration 


The incoming wastes are immediately placed in an aeration section without 
primary settling and a longer aeration time is employed usually 18 to 24 hours. 
Due to the long aeration period a more complete decomposition or oxidation of the 
wastes occurs. 


As with the conventional secondary, a high level of biological activity is 
maintained throughout the aeration tank by returning some of the activated sludge 
to the raw sewage influent. Excess activated sludge together with some liquids 
are placed in a holding tank or sometimes a digester prior to final disposal. 
The reduction in BOD is usually in excess of 90%. 


d) Contact Stabilization 


This modification provides a means of varying the contact time between the 
incoming wastes and the activated sludge. The initial operation is done in a 
small chamber called a contact aeration tank and usually lasts for 1 or 2 hours. 
After this short aeration period the wastes undergo settling and the resulting 
Sludge is re-aerated for a further 2 to 6 hours. The total aeration times of the 
Sludge ranges from 3 to 8 hours which allows for the production of the activated 
Sludge required in the contact aeration tank. Excess activated sludge together 
with some liquids are placed in a holding tank or sometimes a digester prior to 
final disposal. 


The removal of suspended solids and BOD is similar to the conventional 
secondary method. 


e) Oxidation Ditch 


An oxidation ditch is a retention channel constructed in the shape of a race 
track which is equipped with a rotary aerating device, which circulates the 
wastewater around the channel where the activated sludge process is employed. 
After the required retention time the treated wastewater is drawn off as new 
wastes are added, and placed in a settling tank where the sludge is collected and 
then either returned to the ditch or removed for final disposal. The effluent 
from the settling tank is clear and of good quality. The removal of BOD and 
suspended solids ranges from 85 to 90 percent. This process is similar to 
extended aeration and is usually used in smaller communities. 


2.2 Lagoons, Aerated Cell and Aerated Lagoon 


A lagoon is a flat bottomed structure composed of earth dikes and sized to 
retain the wastewater for a designated period of time. The lagoon employs many 
complex systems working together in a cyclical manner. For example, the bacteria 
converts the organic matter into available plant food and promotes the growth of 
algae, which is one of the simplest forms of plant life. The algae, with the aid 
of sunlight, produces oxygen which is required to maintain good bacterial 
activity on the incoming wastes. Also, the bacteria, with sufficient food 
(wastes), grow and give off carbon dioxide, which is needed to sustain the 
algae's life cycle. During the retention period these natural processes work 
together to decompose and effectively stablize the wastes. The efficiency of 
these processes are dependent on several factors such as liquid depth, 
temperature, algae growth, waste characteristics, etc. When conditions are at an 
optimum, then a good quality effluent may be expected. 


Some lagoons, or waste stabilization ponds may be aerated, by either 
mechanical stirring or the bubbling of air into one small cell (aerated cell) or 
throughout the entire lagoon (aerated lagoon). Aeration reduces the retention 
period, increases the capacity of the existing lagoon and is useful in treating 
some industrial wastes. 80 to 85 percent removal of BOD and suspended solids may 


be expected. 


2. SMRICK Ing E11 ter 


The trickling filter is simply a bed of stones from 3 to 6 feet deep to which 
primary treated sewage is equally distributed. Bacteria adhere to and multiply 
on the surfaces of these stones until they can consume most of the organic 
matter. Treated water trickles out through a network of pipes in the bottom of 
the filter where it is collected and directed to a final clarifier before final 
disposal. BOD and suspended solids removal by this process has been reported 
from 75° to 90 percent. © Trickling filters have generally Dbéen#employedmmmmEne 
more temperate climates. 


3. Tertiary Treatment 


Tertiary treatment processes are applied to secondary effluent to further 
upgrade the effluent quality for specific receiving water needs. 


In Ontario, the only tertiary processes being used on a municipal scale are 
polishing lagoons and tertiary effluent filtration. These are designated as 
"effluent polishing” in this publication. 


a) Polishing Lagoons 


Polishing lagoons offer an opportunity for increased BOD and suspended solids 
removal at a minimum of cost but require a relatively large land area. Secondary 
effluent is passed into lagoon where it is retained for several days while the 
algae-bacterial symbiotic relationship is encouraged to optimize oxidation of the 
organic waste. A fairly consistent removal of BOD is maintained throughout the 
year. There is a marked increase in effluent suspended solids during the summer 
months when algal activity is at its peak and this constitutes a major 
disadvantage of the polishing lagoon. BOD removals in the order of 40 to 60% 
from a secondary effluent may be achieved. 


b) Effluent Filtration 


Filtration of secondary effluent is the most widely applied tertiary process 
in Ontario. A well designed and operated tertiary filter should achieve a good 
lowering of suspended solids and is effective in reducing BOD and total 
phosphorus. 


4. Phosphorus Removal 


Treatment for phosphorus basically consists of the addition of a chemical 
which through precipitation lowers the phosphorus in the effluent to a specified 
amount. Phosphorus must be reduced to one part per million (1 ppm) or milligram 
per litre (mg/1) in all designated plants in the Lower Great Lakes drainage 
basin. Designated plants in the Upper Great Lakes and Ottawa River drainage 
basins must reduce influent phosphorus by 80 percent or to 1 ppm. Phosphorus 
removal facilities can be incorporated into any existing treatment works and the 
chemicals generally used are lime, aluminium salts or iron salts. New chemicals 
to be used in any plant must first undergo treatability studies to determine if 
the desired reduction of phosphorus is achieved with no upset in plant operation 
and to ensure that the quality of effluent has not suffered any deterioration. 


Important side benefits of increased removal of organic material and 
suspended solids occur when phosphorus treatment is employed in primary plants 
and lagoons with seasonal discharge. Secondary plants and continuous 
discharge lagoons do not enjoy these benefits; however, secondary plants report 
better settling in the final stages. 
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HOW AIR POLLUTION AFFECTS VEGETATION 


Responses to air pollution can become manifest in various ways. Pollutants can 
injure vegetation, endanger human and animal health, soil buildings and clothing, | 
contribute to highway accidents by reducing visibility, help depress property values 
and generally interfere with our aesthetic enjoyment of the landscape. 


Vegetation injury due to air pollution is an area of particularly serious concern. 
It can range from visible markings on foliage to reduced growth and yield to premature 
death of plant life. The ensuing visual and economic consequences can at times be 
disastrous. Injury to crops possessing marketable foliage such as lettuce or tobacco 
can result in especially high losses. 


Investigation of Vegetation Damage in Ontario 


The Air Resources Branch of the Ministry of the Environment is responsible for the 
assessment of air quality and its effects to aid in the control and prevention of air | 
pollution in Ontario. 
| 

The Phytotoxicolgy Section is responsible for determining the degree and extent of. 

air pollution injury to all types of vegetation throughout Ontario. (Any pollutant ) 
that injures vegetation is a phytotoxicant.) The section pursues its objectives by: 


1. Investigating requests from the public concerning suspected air pollution 
injury to vegetation -- forests, orchards, farm crops, ornamental plantings -- : 
in both rural and urban areas. In so doing it is necessary to differentiate 
pollution injury from similar injuries caused by insects, disease, adverse 
weather, poor nutrition or mismanagement. 


2. Conducting assessment studies in areas of concern where adverse effects on 
vegetation may occur as a result of emissions from existing or future sources 
of air pollution. If ambient air quality records coupled with vegetation data 
indicate the biological component of the environment to be in danger, then 
prompt abatement action is. taken. 


3. Carrying out practical research studies under controlled environment conditions 
on the effects of air pollutants on vegetation. These studies are conducted to 
complement field investigations, screen resistant plant species and determine 
air quality criteria for the protection of agriculture and forestry. 


The staff of the Phytotoxicology Section consists of forest and plant 
pathologists, agricultural specialists, plant ecologists, soil specialists, a 
histopathologist, a biostatistician, and greenhouse and laboratory technicians. 
Phytotoxicology controlled environment facility is located in Brampton. 


The 
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In the Phytotoxicology laboratory, vegetation samples collected during complaint 
or assessment visits are examined by pathological and histological techniques, and 
processed for chemical analysis. A herbarium is maintained to demonstrate, compare, 
and diagnose plant material damaged by particular air pollutants. 


Studies conducted in some areas include the growing of plants in specially 
designed shelters equipped or not equipped with devices to filter the ambient air. 
Certain plant species and varieties which are especially sensitive to various air 
pollutants are raised in a filtered-air greenhouse under uniform culture for use in 
field experiments. 


The Environmental Protection Act, 19/71, has made provision for a Board of 
Negotiation to mediate the settlement of claims of persons whose forests, crops, or 
livestock are damaged by air pollution and have suffered an economic loss. 


Phytotoxicology personnel investigate over 200 air pollution vegetation complaints 
each year. Vegetation suspected of being injured by air pollutants included ornamental 
flowers, shrubs and trees; garden fruits and vegetables; stored vegetables; greenhouse 
flowers and crops; farm crops (white beans, tomatoes, green onions, winter wheat, oats 
and corn), animal pastures and cured hay; and fruit and forest trees. 


Suspected air pollutants and those ascertained as causing vegetation injury 
included fluorides, sulphur dioxide, ozone, peroxyacetyl nitrate, acid rain, boron, 
lead, chlorine, hydrogen chloride, arsenic, zinc, chromium, nickel, cobalt, salt spray, 
urea, nitrogen dioxide, ammonia, cement dust, magnesium-lime dust, and soot. 


The Phytotoxicology Section maintains a close surveillance of vegetation in areas 
of concern throughout Ontario. Baseline studies are conducted in agricultural or 
forested areas before a major pollution source becomes operational to determine the 
pre-operational endemic conditions. Ecological studies keep the Section informed of 
increasing or decreasing vegetation effects in the vicinity of pollution sources. 


Over 3,000 assessment station visits to areas of concern are made annually by 
Phytotoxicology personnel. During both public request and assessment investigations, 
over 10,000 soil and vegetation samples are collected each year for laboratory 
examination. 


Effects of Air Pollutants on Plants 


Air pollution injury to plants can be evident in various ways. Injury to foliage 
may become visible in a short time and take the form of necrotic lesions (dead tissue) 
or it can develop slowly and become manifest as a yellowing or chlorosis of the leaf. 
There may be a reduction in growth of various portions of a plant. Plants may be 
killed outright but they usually do not succumb until they have suffered injury 
perennially. 


Injury may not be visible externally with effects occurring sub-cellularly in cell 
membranes and chloroplasts (plant organelles where photosynthesis takes place). The 
plants may suffer physiologically due to an upset in the rate of photosynthesis, 
respiration or transpiration. 


Sulphur Dioxide 


There is reference to the deleterious effects of sulphur dioxide on vegetation 
dating back more than 100 years in Europe. In the United States the Experiment Station 
of the Agricultural College of Utah published a bulletin in 1903 describing the effects 
of smelter smoke on Utah agriculture. In the 1930's an international problem arose 
when smelter fumes emitted by the Consolidated Mining and Smelting Company at Trail, 
British Columbia travelled down the Columbia River Valley to damage forests in Stevens 
County in the State of Washington. Comprehensive investigations were carried out for 
about 10 years resulting in the publication of a book by the National Research Council 
of Canada in 1939. Investigations in the Sudbury district of Ontario started in the 
1940's and are still continuing. 


Major sources of sulphur dioxide are coal burning operations, especially those 
providing electric power and space heating. Large quantities of sulphur dioxide can 
also result from the burning of petroleum fuels and the smelting of sulphur-containing 
ores. 


Sulphur dioxide enters leaves mainly through the stomata (microscopic openings 
where normal gas exchanges of oxygen and carbon dioxide occur). The toxicity of 
sulphur dioxide to the mesophyll cells (inner chloroplast-containing cells) of leaves 
is primarily due to its reducing properties. 


Leaf injury is classified as either acute or chronic. Acute injury is caused by 
absorption of high concentrations of sulphur dioxide in a relatively short time. This 
results in a rapid accumulation of sulphite which is toxic to the metabolic processes 
taking place in the mesophyll] cells. 


Chronic injury is caused by long-term absorption of sulphur dioxide at sub-lethal 
concentrations. The sulphite formed is oxidized to sulphate at about the same rate 
that the gas is absorbed. When sulphate accumulates beyond a threshold value that the 
plant cells can tolerate, chronic injury occurs. It is estimated that sulphate is 
about 30 times less toxic than sulphite. Chronic effects on trees include foliar 
discoloration, premature shedding of leaves, reduced radical growth and early death of 
the trees. 


Acute sulphur dioxide injury on broad leaves takes the form of bifacial lesions, 
which usually occur between veins, and is often more prominent towards the petiole 
(leaf-stalk). The injury is local. The metabolic processes are completely disrupted 
in the necrotic or dead areas, with the surrounding leaf tissue remaining green and 
functional. The green pigments are decomposed and the affected leaf area assumes a 
bleached, ivory, tan, orange-red, reddish-brown or brown appearance, depending upon the 
plant species, time of year and weather conditions. The tissue on either side of the 
veins is extremely resistant. In some cases, injury can occur on the margins of 
leaves. 


Young leaves rarely display necrotic markings whereas newly expanded leaves are 
most sensitive to sulphur-dioxide injury. The oldest leaves are moderately sensitive. 
In monocotyledonous (blade-like) leaves the injury can occur at the tips and in 
lengthwise areas between the main veins. In conifers acute injury usually appears as a 
bright orange-red tip necrosis on current-year needles, often with a sharp line of 
demarcation between the injured tips and the normally green bases. Occasionally the 
injury may occur in bands, in apical, medial or basal locations on the needles. 


Chronic sulphur-dioxide injury becomes manifest as a yellowing or chlorosis of the 
leaf, sometimes from lower to upper surfaces on broad leaves. Occasionally only a 
bronzing or silvering will occur on the undersurface of the leaves. The rate of 
metabolism is reduced in leaves displaying chronic injury. In conifers chronic injury 
on older needles is first indicated by a yellowish-green colour that changed to 
reddish-brown starting at the tips and developing basipetally (toward the base). 


Different plant species and varieties and even individuals of the same species may 
vary considerably in their sensitivity or tolerance to sulphur dioxide. Susceptibility 
lists have been made by several investigators but they can be only used as a guide. 
Variations can occur because of differences in geographical location, climate, and 
plant stage of growth and maturation. 


Vegetation sensitive to sulphur dioxide include alfalfa, barley, eastern white 
pine, white birch, white ash, trembling aspen, Chinese elm, Manitoba maple and bracken 
fern. 


In cities, trees found resistant to sulphur dioxide pollution in descending order 
are Ailanthus, pin oak, gingko, Carolina poplar, London plane, Norway maple and 
little-leaf linden. 


Environmental factors conducive to optimum plant growth usually abet 
sulphur-dioxide injury. They include sunlight, moderate temperature, high relative 
humidity, wind and adequate soil moisture. 


Most investigators have shown a direct relationship between open stomata and the 
absorption of sulphur dioxide and subsequent leaf injury. When stomata are closed, 
either at night because of darkness or during the day because of other factors, plants 
are more resistant to sulphur dioxide. It has been reported that the potato plant is 
as equally sensitive at night or during the day because their stomata do not close at 
night. 


Vegetation is most susceptible to sulphur dioxide during the active growth months 
of June, July and’ August. For acute foliar "injury to occur, 0.25 parts per mi) ion 
(ppm) of sulphur dioxide for eight hours or 0.95 ppm for one hour usually must be 
present. If the environmental factors and growth stages of the plants are not 
conducive to injury, the plants will escape injury even in the presence of potentially 
damaging concentrations of sulphur dioxide. Chronic effects have been documented on 
forest trees exposed to an annual average of about 0.02 ppm sulphur dioxide. 


Fluorides 


Fluoride injury to vegetation was recognized in Germany over 70 years ago. In 
addition to vegetation damage, livestock was affected in the vicinity of certain 
industries. 


Fluorides may be discharged into the atmosphere from the combustion of coal; the 
production of brick, tile, enamel frit ceramics, and glass; the manufacture of aluminum 
and steel; and the production of hydrofluoric acid, phosphate chemicals and 
fertilizers. 


Sensitive vegetation may be injured when exposed for 24 hours to atmospheric 
concentrations of hydrogen fluoride of 1 part per billion (ppb). Similar injury 
symptoms may be produced by higher concentrations for shorter periods of time. The 
amount of fluoride accumulated in plant tissues depends on the absorption capacity of 
the plant, its sensitivity to fluorine and ambient air concentrations. High 
concentrations of fluoride may accumulate in leaves during the growing season while 
subjected to extremely low concentrations in the air. Bitternut hickory can 
concentrate up to 1,000 ppm fluoride in its leaves without showing any visible injury, 
whereas the sensitive gladiolus may exhibit leaf injury with less than 35 ppm 
fluoride. 


Fluorides absorbed by leaves are translocated towards the margins of broad leaves 
and to the tips of monocotyledonous leaves and coniferous needles. Little injury takes 
place at the sites of absorption, whereas the margins or tips of the leaves build up 
lethal concentrations, resulting in necrosis. The rates of translocation and 
concentration of fluoride are of primary importance with regard to explaining injury to 
sensitive plants. 


wip |. 


Fluoride injury starts as a gray or light-green water-soaked lesion which turns 
tan to reddish-brown. It can appear within a few hours of a week after exposure 
depending on plant species and variety, the concentration of atmospheric fluorides, the 
duration of exposure and various environmental conditions. With continued exposure, 
the necrotic areas increase in size spreading inward to the mid-rib on broad leaves and 
downward on coniferous needles. 


Fluorides inhibit photosynthesis, the impairment being measurable even before 
visible leaf injury occurs. With continued fumigation, the decrease in photosynthesis 
rate parallels the increase in leaf tissue necrosis. Fluorides inhibit enzymes in _ 
vitro. A well-known example is enolase, an enzyme required in the glycolytic pathway 
of plant respiration. 


Studies of plant species susceptibility to fluorides showed that pine (developing 
needles), gladiolus, apricot, prune, plum, grape, tulip, iris, St. Johnwort and sweet 
corn were most sensitive. 


Atmospheric fluorides, by concentrating in foliage and directly injuring plants, 
pose a threat to the health of livestock. Forage crops may appear normal while 
actually containing high concentrations of fluroide. Alfalfa, for example, can 
tolerate several hundred ppm fluoride without showing visible injury. Cattle, feeding 
on this plant over an extended period of time, may develop the disease fluorosis if the 
fluoride content is in excess of 40 ppm. The symptoms of chronic fluorine toxicosis 
are mottled and abraded teeth, swollen periosteal (bone surface) tissue, lameness and, 
in severe cases, decreased appetite and milk production. 


Ozone and PAN 


Ozone and PAN (peroxyacetyl nitrate) are the main phytotoxicants in the Los 
Angeles type of oxidant smog now plaguing many urban areas. Automobile exhaust is the 
major contributor of the primary pollutants (nitrogen oxides and reactive hydrocarbons) 
in the photochemical reaction producing the secondary toxic pollutants (ozone and 
PAN). 


Oxidant damage to plants was first observed in the Los Angeles area in 1944. A 
wide variety of plants are susceptible to oxidant damage. In southwestern Ontario, 
phytotoxicology surveys conducted annually have revealed the widespread occurrence of 
ozone injury on tobacco, tomato, potato and white bean crops. Ozone causes a 
spotting, bleaching or chlorosis of upper leaf surfaces. Typical lesions are produced 
on tobacco plants by concentration of ozone as low as 0.05 ppm for four hours, crop 
yields are reduced if exposed to an average of 0.04 ppm of ozone over the growing 
season during daylight hours. PAN causes bronzing, silvering, or glazing of lower leaf 
surfaces. Sensitive plants, such as tomato and lettuce have been injured by 15 to 20 
ppb of PAN in a four hour exposure. Light is necessary before, during and after a 
fumigation by PAN to cause visible injury. 


Susceptibility to ozone injury is influenced by environmental and plant factors. 
It is increased by high relative humidity and low carbohydrate content. Ozone injury 
to broad leaves displays a definite pattern related to the development of functional 
stomata. The youngest leaves are resistant and with expansion become susceptible at 
their tips. With increasing maturity the leaves become successively susceptible at 
middle and basal portions. The leaves become resistant again at complete maturation. 
Peculiarly, ozone usually enters through the stomata on lower leaf surfaces but injures 
palisade mesophyll cells in the upper layers of the leaf. In these cells the | 
chloroplasts disintegrate followed by plamolysis (contraction) and desiccation (drying 
up) of the cellular contents. 


In addition to visible injury, growth suppression may result from the effects of 
oxidants decreasing photosynthesis and changing cell membrane permeability. 
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Experimental work has shown that sulphur dioxide and ozone may act synergistically 
to reduce the required concentrations of either gas to produce leaf injury. Ozone as 
low as 0.027 ppm when combined with 0.24 ppm sulphur dioxide injured Bel W3 tobacco 
plants in two hours. . 


Nitrogen Dioxide 


Nitrogen dioxide (NO ) in high concentrations can cause plant injury symptoms 
similar to those caused by sulphur dioxide. Under high light intensities, about 6.0 
ppm of NO for two hours is required to injure sensitive plant species, such as pinto 
bean, tomato, and cucumber. Low light intensity increases sensitivity of plants with 
injury developing after exposure to 2.5 - 3.0 ppm of NO for two hours. Nitrogen 
dioxide can injure the same plants as ozone and in the same physiological tissue. 
Injury symptons are different, however, and approximately 10 times as much niutrogen 
dioxide is required. Long-term exposures of tomato plants to low concentrations of 
nitrogen dioxide (up to 0.5 ppm for 10 to 22 days) may inhibit plant growth, and 
increase the green color (chlorophyll content) of the leaves. Experimental work has 
shown that low levels of NO (0.10 ppm) in combination with SO (0.10 ppm) acted 
synergistically injuring a number of plant species in a 4 hour exposure period. 


Chlorine 


Chlorine is not widespread in the atmosphere. It is usually confined to the 
immediate area surrounding its source. High concentrations of chlorine released in 
tank car accidents can cause severe defoliation and leaf injury to contiguous 
vegetation. The symptoms of chlorine injury are quite diverse, and range from terminal 
and marginal necrosis and chlorosis, to interveinal lesions occuring both bifacially 
and on upper leaf surfaces only. 


Alfalfa and radish plants are injured by 0.1 ppm of chlorine for two hours. This 
threshold dosage places chlorine between fluorides and sulphur dioxide in 
phytotoxicity. 


Particulate Matter 


Particulate matter such as cement dust, magnesium-lime dust and carbon soot 
deposited on vegetation inhibit photosynthesis. Cement dust may cause chlorosis and 
death of leaf tissue by the combination of a thick crust and alkaline toxicity produced 
in wet weather. Deciduous and coniferous trees are injured, the latter occasionally 
killed. Accumulation of alkaline dusts in soil can increase soil pH to levels adverse 
to crop growth. Sulphuric acid aerosols produce punctate spots on the upper surfaces 
of wet leaves. 


De-icing compounds applied to roads and highways in winter can result in injury to 
roadside vegetation caused by splashing of the salt by passing vehicles. Fruit trees 
such as peach and apple are particularly susceptible to salt spray. The severity of 
twig dieback injury on the trees decreases with distance from the road and becomes 
negligible usually beyond 150 feet. 


Investigating Air Pollution Injury to Vegetation 


Any resident of Ontario who suspects that plant life (ornamentals, crops, orchards 
or woodlands) or soil in urban or rural areas is being affected by air pollution can 
request an investigation by the Phytotoxicolgy Section. If the injury or damage is 
diagnosed as being caused by air pollution and the source is detected, a report of the 
investigation is sent to both the complainant and the offending source. Abatement 
engineers are notified to inspect the offending source to prevent further phytotoxic 
emissions. 
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_The Air Resources Branch encourages private settlement of damages. If this is not 
feasible, the claimant can request mediation by the three-man Board of Negotiation. 


The investigation of an air pollution vegetation complaint at times may be 
compared to a "Whodunit". Research experience and the application of detective work to 
plant pathology techniques are essential. Some complaints are solved readily; others 
require lengthy investigations. 


| One complainant property in a northern Ontario study was surrounded by seven 
industries. The local abatement engineer wanted to know what pollutant caused the 
vegetation injury and which industry was responsible. Through careful investigation of 
the pattern of injury on both complainant and neighbouring properties, through the 
knowledge of air pollution injury symptoms and the susceptibility and resistance of 
various plant species, by examining wind records and by chemically analyzing collected 
vegetation, it was found that the injury was caused by an acute fumigation of sulphur 
dioxide and that the source was a sulphite pulp and paper mill. Not only were the 
complainant and the offending source brought together for settlement of damages, but 
the industry also purchased new control devices to prevent any further accidental 
release of high concentrations of sulphur dioxide. 


In another investigation of an acute episode, the vegetation injury area was 
Situated between two industries -- an aluminum chloride manufacturer about one mile 
west and a nickel refinery about one mile southwest. Phytotoxicology personnel made a 
detailed vegetation survey in the area. No pollution injury was observed near the 
industry to the west or at locations midway between the injury area and this industry. 
In the injury area, it was found that trees, shrubs and hedges displayed severe foliar 
injuries only on their southwest sides. Samples of collected foliage and soil were 
analyzed for several pollutants that the two industries could emit, such as sulphur, 
fluoride, chloride, aluminum, copper and nickel. The results showed that sulphur and 
fluoride contents were normal when compared to control collection analyses, that 
chloride, aluminum, and copper levels were slightly elevated, whereas nickel contents 
were present in excessive and toxic quantities. Since nickel was one of the pollutants 
emitted from the industry to the southwest, this industry was implicated as the 
offending source. 


About 50 per cent of the injuries investigated by the Phytotoxicology Section are 
found to be due to causal agents other than air pollutants. For example, several 
complaints were received by the Phytotoxicology Section concerning injury to European 
mountain ash trees in the City of Cornwall. Upon investigation, it was found that some 
of the injuries had indeed been due to air pollutants from local sources, but that for 
the most part the injuries were caused by the disease Cytospora canker which was 
rampant in the area at the time. 


In North Bay, a number of complaints were received regarding heavy particulate 
fallout assumed to be originating from the superstack at Sudbury 80 miles away. The 
phytotoxicology investigation showed that the particulate matter was organic in nature 
and occurred only near white birch trees. The particulate matter was diagnosed as 
droppings excreted by an insect, the birch skeletonizer, which was heavily infesting 
white birch trees throughout northern Ontario at that time. 


In Sarnia, residents complained in the spring that their houses had been 
splattered by "purple rain". Samples of the purple spots on paper and some debris 
collected from the area were examined in the Phytotoxicology laboratory. The spots 
were found to be caused by a purple pigment which had leached out of specks in the 
debris, and under the microscope the specks were identified as anthers from white elm 
flowers. Apparently a rainstorm had dislodged the anthers from the flowers on white 
elm trees and splattered them on the sides of houses causing the purple spots. 
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In early June of a recent growing season several complaints were received from the 
Port Maitland area that maple trees had suddenly developed leaf injuries on the sides 
of the trees facing a sulphuric acid making plant. A comprehensive investigation was 
carried out and it was found that this particular leaf scorch was widespread throughout 
the Niagara peninsula area of Southern Ontario. Chemical analyses, air sampling 
records, and other studies showed that air pollutants were not responsible for the 
injuries. Only succulent foliage on silver maple, sugar maple, red maple, and beech 
trees were found to display the injury symptoms which appeared suddenly in response to 
weather changes in which a wet, cloudy period was followed suddenly by a sunny, windy 
period. This abnormality has been named Late-Spring Leaf Scorch (LSLS). 


These cases illustrate how other casual agents can injure vegetation creating 
Symptoms that mimic those brought on by air pollution. When it is determined that 
injury is being caused by a biological agent or by poor management, the grower is 
advised to seek combative measures or management advice from the agency authorized to 
handle such matters. 


Prevention of Phytotoxic Effects 


The protection of plants from the adverse effects of aerial phytotoxicants cannot 
be carried out in exactly the same manner as is possible with disease-causing, organic 
reproductive bodies. A pollution-diseased plant cannot infect another plant; thus 
there is no need for a quarantine or for eradication of the affected plants. In 
certain instances, sprays and dusts have protected plants from air pollution injury. 
The development of resistant varieties holds some promise. The best control method, 
however, is to reduce the concentrations of noxious pollutants at their sources so as 
not to exceed the established air quality criteria for agriculture and forestry. 
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ABOUT POLYCHLORINATED BIPHENYLS (PCBs) February 1984) 


What are PCBs? 


Polychlorinated biphenyls are a class of man-made organic chemicals produced by 
the direct combination of chlorine and biphenyl, a derivative of benzene. There 
are 209 theoretical possible combinations of chlorine and biphenyl but commercial 
preparations contained only up to 80 different PCB compounds. 


PCBs are clear, colourless viscous liquids which have the appearance of mineral 
oil. They are insoluble in water and in fact are denser than water such that 
they sink to the bottom when added to water. PCBs are stable, non-flammable and 
resistant to chemical attack. However, these very properties, which first 
prompted their commercial production and industrial exploitation in 1929, have 
contributed to their widespread distribution and stability in the environment. 


ESSE SRE D ee ue 


How are they used? 


PCB uses can be classified as dispersive or closed-system. The dispersive. uses 
were as extenders and plasticizers in a variety of sealants, caulkings and 
coatings, as additives in carbon papers and printing inks and as automotive and 
industrial hydraulic and heat exchange fluids. As these materials were 
discarded, the PCB component became dispersed in the environment. Closed-system 
usage included electrical insulating fluid applications in commercial and 
industrial electrical transformers and capacitors and in some classes of closed 
industrial heat transfer systems. 


No PCBs have been sold in North America for dispersive applications since 1972, 
as a result of a voluntary ban on such sales by the sole North American producer, 
Monsanto Chemical Corporation. (There were never any production facilities in 
Canada.) 


Since that time, regulations under the Canada Environmental Contaminants Act, 
and corresponding legislation in the United States, have effectively banned all 
uses of PCB except in existing electrical equipment operating prior to the date 
of the ban (in Canada, July 1980). 


Regulation 11/82 of the Environmental Protection Act of Ontario provides for the 
on-site interim storage of PCB wastes by owners of PCB equipment provided that 
such storage is authorized by the Ministry. Furthermore, all movements of 
wastes to and from storage sites on public roads must be via carriers licenced 
under authority of Regulation 313 of the Environmental Protection Act. 
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The production of PCBs was banned by the Toxic Substances Control Act in the 
United States in 1976. The estimated North American production since 1929 is 
-about 700,000 metric tons, of which approximately 50 per cent remains in existing 
electrical equipment. About 9,000 metric tons are still in use in electrical 
equipment in Ontario. 


Are PCBs dangerous? 


For many years, isolated reports in industrial medical literature concerning the 
toxic effects of PCBs attracted little general interest. In terms of acute 
toxicity, that is, the level of exposure necessary to cause an acute and 
immediately harmful effect, PCBs are relatively low on the scale and 
Significantly less toxic than many other more common industrial and consumer 
chemical products. Direct contact with high concentrations of pure PCB may 
produce health effects ranging from mild skin rash to severe toxicity depending 
on the degree of exposure and, hence, the quantity ingested. 


Public awareness has been aroused by incidents such as the poisoning of about 
1,000 people in Yusho, Japan, in 1968 from the gross contamination of rice oil by 
PCB heat exchange fluid. This led to the voluntary restriction on sales by 
Monsanto in 1972 to closed-system electrical equipment manufacturers. There is 
now evidence to suggest that the effects of the poisoning may have been related 
not only to PCBs but also to more toxic contaminants contained in the PCB heat 
exchange fluid. 


As equipment became available in the 1960s to enable the measurement of trace 
levels of PCB in the environment, the significance of these environmental levels 
began to be assessed by numerous research workers conducting animal feeding 
studies. The results of these studies indicated the potential for PCB to be a 
cancer-causing substance and confirmed the potential to interfere with 
reproductive processes. 


There is little scientific evidence to indicate that any of the chronic effects 
shown in animal studies are exhibited in humans either exposed to PCB in the 
workplace or exposed to the current levels in the environment. Taking this into 
consideration, it is a simple matter of prudence for environmental and health 
authorities to take measures to restrict and prevent human exposure to PCBs. It 
remains a matter of public concern. It is not, however, a matter which warrants 
the degree of public alarm so often associated with PCB spills or other evidence 
of release of PCBs into the environment. 


The real environmental concern is that PCBs are very stable in the environment 
and are absorbed and accumulated by many life forms. PCBs become more 
concentrated as they pass up food chains from one life form to another 
(bio-magnified). They are present in some foodstuffs, particularly those derived 
from fish and animals that are at the end of their respective food chains. As 
well, PCBs are present in trace levels in ambient air and in natural waters and 
sediments. ; 
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The principal health concern centres on this passage of PCBs up food chains, such 
that they gradually become concentrated in the fatty tissue of fish, birds and 
animals which may form part of the human diet. 


Levels of PCBs in edible fish are of immediate concern, particularly from the 
Standpoint of consumption of fish caught by sports fishermen. Commercial fish 
catches in the Great Lakes cannot exceed the federal guideline of two parts per 
million maximum PCBs that thas been established by Health and Welfare Canada. 


Sports fish, particularly salmonid species that were introduced into the Great 
Lakes by various state and provincial agencies, shaw evidence of high levels of 
contamination. To meet this concern, Ontario publishes information on testing of 
fish for contamination and issues advisories on the consumption of fish which 
have accumulated traces of PCBs or other contaminants such as mercury. 


PCBs are widely distributed in the environment. Airborne transport is evident 
from the fact that scientific data gathered from around the world show the 
presence of PCBs in areas remote from industrial influence such as Bermuda, 
Hawaii and the polar ice cap. Detectable levels are found in the vicinity of 
most urban and industrial centres in North America. 


The prevalance of this contaminant strengthens Environment Ontario's opinion that 
PCB-contaminated material ultimately must be destroyed rather than running the 
risk that it enters the environment, and hence the food chain. 


In order to address the issue of environmental contamination, and subsequent 
bio-magnification up food chains, it .is necessary to restrict input of PCBs to 
the environment. In North America this has been implemented by restriction on 
the manufacture, sale, distribution and usage of products containing PCBs; by 
restriction on the storage, handling and disposal of PCB wastes and by the 
development and application of the most advanced technologies available for waste 
destruction and disposal. 


Destruction of PCBs 


High-temperature incineration has been identified by all regulatory authorities 
in North America as the safest and most effective method of PCB destruction. 
This may be achieved in specially designed high temperature incinerators or in 
suitably modified industrial furnaces. High temperature incineration can achieve 
PCB destruction efficiencies in the order of 99.9999 per cent and experimental 
burning of PCB mixtures at the St. Lawrence Cement plant in Mississauga reflected 
a destruction efficiency of at least 99.986 per cent, while realizing other 
benefits to the cement company such as fuel savings and the production of low 
alkali cement. This technology has been successfully applied in Europe. 
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However, because of public objections no full-scale PCB destruction facility has 
been established anywhere in Canada. Numerous private and public sector 
proposals for PCB destruction have been frustrated by public opposition. 
Consequently, efforts have been directed towards the development of more advanced 
technologies for PCB destruction (with a view to improving public acceptance). 
In addition, all movements of PCB wastes to and from storage sites must be via 
carriers licenced under authority of Regulation 313 of the Environmental 
Protection Act. 


Since 1979, the Ministry of the Environment has provided about $2 million for 
research and development into methods of PCB destruction and disposal. These 
have included incineration and plasma arc technologies. (A plasma arc is a high 
temperature gas induced by an electric arc. Through its use, extremely high 
temperatures can be achieved in a small container sufficient to cause molecular 
disintegration of PCB.) 


Other technologies that have been considered include combustion-induced plasmas, 
microwave plasma-induced oxidation, wet-air oxidation, chemical reduction with 
metallic sodium derivatives, biological degradation and diesel engine 
combustion. 


An estimated six million litres (1.25 million gallons) of PCB liquids are in 
service in Ontario. In addition, about 100,000 gallons of wastes are in storage 
awaiting disposal. This will gradually increase as PCB-filled electrical 
equipment is replaced or taken out of service. 


The availability of PCB destruction technology is not, however, the issue in the 
resolution of the disposal problem. It is the public's concern about the hazard 
associated with the siting of destruction facilities which has prevented the 
destruction of PCB by any means. 


As a society, we must begin to recognize that enormous emotional and financial 
resources have been directed towards attempts to resolve the PCB disposal problem 
with no tangible result, while other, more pressing waste management and 
environmental issues may have received correspondingly less attention. 


Environment Ontario is moving towards the development of regulatory proposals 
which will facilitate the establishment of mobile PCB destruction facilities. At 
the same time, the long term hazardous waste management and disposal requirements 
will be addressed by existing private sector facilities and new facilities to be 
established by the Ontario Waste Management Corporation. 


Environment Ontario needs the support and encouragement of the citizens of 


Ontario to ensure that these efforts will achieve the establishment of safe, 
effective PCB destruction facilities in Ontario. 
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ABOUT AIR POLLUTION JULY 1984 


ADVERSE EFFECTS OF TRANSBOUNDARY OZONE POLLUTION 
ON ONTARIO VEGETATION 


Visible injury to vegetation which was first reported in the vicinity of Los 
Angeles in 1944 was one of the earliest indicators of photochemical oxidant air 
pollution. However, it was not until 1958 that ozone, now recognized as the 
major component of photochemical smog and one of the most damaging of all air 
pollutants affecting vegetation, was identified as a direct plant injurious 
compound in the oxidant complex. The other photochemical oxidants which also are 
formed through the action of sunlight on reactive hydrocarbons and nitrogen 
oxides include nitrogen dioxide and the peroxyacylnitrates. Although both tne 
latter pollutants have been scientifically documented as plant injurious 
compounds, their overall significance with respect to transboundary movement and 
direct vegetation effects in areas remote from the major industrial centres 
either is of minor importance or is not yet sufficiently documented to warrant 
consideration at tnis time. 


Nowhere in Canada has the problem of ozone injury to vegetation been as 
extensive or as well documented as in the southwestern portion of the province of 
Ontario. The first indication of transboundary ozone movement across Lake Erie 
was documented in 1960 following work on the incidence of weather fleck on 
tobacco and meteorological conditions associated with the build-up of ozone. 
Since then it has been shown that high ozone levels in Southern Ontario generally 
are associated witn regional, southerly air flows which have passed over numerous 
urban and industrialized areas of the U.S. Contributing to this transboundary 
influx of ozone are the numerous urban sources (Metro Toronto, Sarnia, Hamilton, 
Windsor) which result in higher levels in fairly localized downwind patterns. 


Visible foliar injury resulting from exposure to atmospheric ozone usually 
is apparent either as dark coloured, upper surface lesions, tissue bleaching, or 
as general yellowing and pre-mature leaf drop. The injury is characteristically 
interveinal in nature; however, in many species the lesions can become more 
prevalent along the sides of the larger veins and actually develop over the 
smaller veinal tissue. The development of systems also is very closely 
associated with tissue age with leaves ranging from 65-95% of full size being the 
most sensitive. Young, recently developed leaves are considerably more 
resistant, as in most cases, are older, fully mature leaves. 


AGRICULTURAL CROPS 


Foliar responses of crops to natural or artificial exposure with ozone have 
been well documented and used in the development of species and varietal 
sensitivity listings and the preparation of short-term predictive dose-response 
curves for standards setting purposes. However, it is now apparent that this 
information may not be reliable for estimating the total effect of ozone on final 
crop productivity (e.g. yield, quality) as more recent studies now indicate that 
the severity of foliar symptoms is not a consistent indicator of crop growth or 
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yield effects. In fact, there have been several reports published which 
demonstrate that ozone related yield reductions have occurred in the absence of 
any visible leaf symptoms over the duration of the growing season. These types 
of studies involving the long term assessment of yield or quality parameters 
under field conditions are complicated by the ubiquity of ozone exposure, the 
effect of meteorological variables on ozone distribution within crop canopies, 
and the difficulty in establishing ozone-free control plots. Numerous biotic 
(pathogen/genetics) and abiotic factors (temperature, humidity, light and soil 
moisture) within the environment also must be taken into account as each can 
modify the response of the crop to ozone exposure. The difficulties in dealing 
with these variables have been partially overcome by recent progress which has 
been made in the development of field assessment techniques for long term plant 
growth and productivity effects. These include open top field chambers, 
pollutant exclusion methods, open air fumigations, ambient air pollutant 
gradients and the use of chemical protectants. 


Since 1970 the Ministry's Phototoxicology Section has conducted extensive 
foliar injury assessment programs for the major crops (white bean, tomato, 
potato, tobacco) affected by ozone. These surveys have included the visual 
examination and microscopic, laboratory confirmation of plant damage at over 1200 
Ontario locations since 19/0. The degree of foliar injury has varied 
considerably from year to year reflecting differences in the severity and timing 
of the ozone episodes relative to the stage of development and sensitivity of the 
various crops as well as in climatic factors which influence the sensitivity of 
plant foliage to ozone injury. These studies, together with Ministry funded 
research projects by scientists at tne University of Guelph, and other published 
scientific information have recently been utilized by Ministry staff in the 
assessment of the economic impact of ozone on crop production for the following 
15 sensitive Ontario crops: white bean, potato, onion, sweet corn, lettuce, 
radish, spinach, rutabagas, tomato, cucumber, green bean, soybean, grape, wheat 
and tobacco. This information indicates that Ontario farmers would benefit by up 
to 29 million dollars annually if Ontario's 1 hour ozone criterion of 80 parts 
per billion was met in all parts of the Province. 


FORESTS 


There are many different parameters and limiting factors which must be 
considered in evaluating and quantifying the effects of ozone on forest trees as 
compared to agricultural crops. Forest tree species are long-lived, perennial 
plants that are exposed to ozone repeatedly during the year and over several 
years and, unlike agricultural crops, are not usually subjected to fertilization, 
irrigation and pesticide application or other cultural practices that can 
moderate their response in the field. Assessment of adverse effects of ozone on 
seedlings or young trees can be evaluated under controlled conditions; however 
the large size of trees at maturity precludes experimental pollutant exclusion 
(chamber) studies or the use of protective antioxidant sprays thereby limiting 
the assessment of yield losses to visual observations of foliar injury, and 
radial and height growth characteristics of individual trees in the stand. Where 
growth analysis is undertaken from different stands on the basis of air quality 
gradients, the data must then be considered in terms of soil and climatic site 
variation and related to ozone dose inforination, where available. Another 
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complicating factor which must be addressed when assessing the overall impact of 
ozone on forest growth and yield is the process of tree to tree competition and 
possible alterations in the composition and evolution of the ecosystem under 
Study. In this regard an adverse effect on the growth or survival of one tree 
Species could have either a beneficial or determined effect on the growth or 
Survival of another species thereby increasing or decreasing the total 
productivity of a mixed forest stand. 


On the basis of artificial ozone fumigation exposures, many tree species 
common to Eastern North America are classified as being susceptible to foliar 
ozone injury. In Ontario foliar symptoms associated with ozone injury to white 
ash and Eastern white pine have been observed by MOE staff. There are, however, 
few available studies which quantify the severity of the ozone foliar symptoms 
relative to tne total annual yield of these or other tree species. The one 
advantage which is enjoyed by Ontario's forest industry is the fact that ozone 
levels generally decrease in a south to north direction and thus are lowest in 
the areas where forests predominate. For this reason forest yield losses due to 
ambient ozone in northern Ontario are considered to be low when compared to the 
high yield losses which occur in the agricultural areas in southern Ontario. 
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Introduction 

This fact sheet is produced for the conveni- 
ence of the general public and should be distrib- 
uted in conjunction with the application form for a 
certificate of approval. If this sheet does not answer 
all your questions or leaves a problem unresolved, 
you should then contact your nearest Ministry of 
the Environment office or local health unit office 
in your district. 


For definition purposes in relation to septic 
tank systems serving dwellings, sewage is defined 
as waste of domestic origin which is human body 
waste, toilet or other bathroom-waste, waste from 
other showers and tubs, liquid or water borne 
culinary and sink waste or laundry waste. 


Sewage Disposal 

A correctly designed and constructed and 
maintained sewage disposal system will function 
effectively and safely, but a system which is badly 
designed and located, or badly constructed, or 
which is not adequately maintained thereafter, 
can lead to considerable nuisance and expense, 
and may seriously endanger health and the 
environment. 


The Law and Sewage Disposal 
Section 64 of The Environmental Protection 

Act is specific with respect to the approval which it 
is necessary to obtain for the construction of a 
private sewage disposal system or its alteration or 
enlargement. It applies to all property in Ontario 
and states: 

“No person shall construct, install, estab- 

lish, enlarge, extend or alter, 

(a) any building or structure in connection 

with which a sewage system will be used if 

the use of the building or structure so con- 

structed, installed, established, enlarged, 

extended or altered will or is likely to affect 

the operation or effectiveness of the sew- 

age system; or 

(b) any sewage system, 

unless a certificate of approval for the cons- 

truction, installation, establishment, en- 

largement, extension, or alteration of the 

sewage system has first been issued by 

the Director.” 
The preceeding extracts from The Act make it clear 
that a certificate of approval for the sewage system 
is necessary before any related building construc- 
tion commences. Evidence that a certificate of 
approval has been issued for the proposed build- 
ing is normally required by the authorities before a 
building permit is issued. Aside from this legal 
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requirement, it is in your best interest to get advice 
before you start to build because the sewage 
disposal system may be the determining factor in 
establishing the location and ground elevation of 
your house or other building. Information concern- 
ing requlations can be obtained from the local 
offices of the Ministry or the agency, normally the 
local health unit, holding the delegated authority. 

Application forms and general information can also 

be obtained from these offices. 

In addition, the regulation prescribes the fol- 
lowing for the operation and maintenance of all 
sewage systems: 

e Except for a Class 7 sewage system, the sewage 
system or any part thereof shall not emit, dis- 
charge or deposit sewage or effluent onto the 
surface of the ground. 

e Sewage or effluent shall not emit, discharge, 
seep, leak or otherwise escape from the sewage 
system, or any part thereof into a piped water 
supply, well water supply, a watercourse, ground 
water or surface water. 

e Sewage or effluent shall not emit, discharge, 
seep, leak or otherwise escape from the sewage 
system or any part thereof other than from a 
place or part of the sewage system where the 
system is designed or intended to discharge 
sewage or effluent. 

e Insects and animal life shall be prevented from 
gaining access to sewage contained in the 
sewage system. 


e No sewage system or any part thereof shall emit, 
discharge, deposit or allow the emission, dis- 
charge or deposit of micro-organisms of intes- 
tinal origin into the natural environment in such a 
manner as may be a hazard to health. 

e No gas shall emit, discharge, or otherwise 
escape from the sewage system into any build- 
ing or structure except in the manner in which the 
sewage system was designed or intended to 
emit or discharge gas. 

e No connections to the sewage system from non- 
sewage waste water sources shall be made. _ 

e The operator of the sewage system shall keep it 
maintained at all times so that its construction 
remains in accordance with the certificate of 
approval and any order made under The Act. 


Soil Assessment 

The suitability of the soil for absorbing the 
liquid waste depends on such characteristics of the 
soil as its grain size and gradation, the presence of 
organic compounds, and its structure, density, 
moisture content, “plastic” properties and chemi- 


cal composition. These characteristics must be 
assessed and a judgement made as to the perco- 
lative capacity of the soil for handling septic tank 
effluent. 

__ In order to make this assessment an inspec- 
tion must be made of the property. As a result of the 
inspection and any soil testing undertaken, the 
percolation rate, ‘“T’ time, expressed in minutes 
per centimetre, is selected and used in the accom- 
panying tables. 


Absorption Trench Leaching Bed Design— 
see Drawings 1 and 2 

Under normal conditions the ideal location for 
a leaching bed is in a well-drained sandy loam soil, 
remote from any wells or surface water. The regu- 
lation requires the bottom of the absorption tren- 
ches to be at least 0.5 metres above the high 
ground water table and at least 0.9 metres above 
the maximum elevation of rock or a soil with a 
percolation time of greater than 50 minutes per 
centimetre. 

Where water table is the limiting factor it is the 
highest water table that is of concern rather than 
the average or that found at the time of site 
investigation. 


Gravity flow is permitted for leaching beds 
with up to 150 metres of distribution pipe. If re- 
quired by topography a pump may be used to lift 
the effluent to a point where gravity flow will 
resume. Where the total length of distribution pipe 
required is 150 metres or more, the sewage system 
shall have a pump or siphon, contained in a separ- 
ate compartment, that may be part of the tank 
structure, So designed and constructed that it will 
be capable of discharging from the compartment, 
within a period not exceeding 15 minutes, a vol- 
ume of tank effluent not less than three quarters of 
the total interior volume of the distribution pipe. 

The maximum length of any single absorption 
trench in a leaching bed is 30 metres. 

The area of a leaching bed should generally 
be free of trees and bushes so that the bed is well 
aired and sunlight is able to reach the surface. 
Trees will only be permitted within the area of the 
bed if it is judged that no damage will occur from 
the roots considering the size and type of the tree 
and the arrangement of the tile or pipe runs. 

A good growth of grass should be encouraged 
and maintained over the entire leaching bed area. 
The roots of grass and plants absorb liquid in the 
soil and transpire it to the atmosphere through the 
leaves. Sunlight should be allowed to reach the 
bed to promote evaporation. Traffic which can 
destroy the cover of vegetation and compact the 
soil above the bed should be avoided. 


Beds on Sloping Sites 

Leaching beds constructed in the conven- 
tional manner (Drawings 1 and 2) require sites that 
are level, or only slightly sloped. The economics 
and other problems of levelling the required area 
will generally limit conventional construction 
methods to slopes of not greater than 1 metre rise 
in each 10 metres horizontal distance (10%). 
Special methods of installation are required where 
more steeply sloped sites are encountered. Infor- 
mation on these may be obtained from Ministry or 
health unit offices and may be used on sites sloped 
from Ministry or health unit offices and may be 
used on sites sloped from 10% up to 25% (1 
vertical to 4 horizontal). Leaching beds are not to 


be constructed on areas where the slope exceeds 
25% in any direction. 


Raised Leaching Beds— Drawing 3 

In cases where 0.9 metres of acceptable soil 
is not available under the pipe trenches and above 
rock or an unacceptable soil, a solution may be 
found by constructing a leaching bed of selected 
material to form a mound in which the absorption 
trenches can be set so that the desired 0.9 metre 
clearance below the trenches is obtained. An 
unacceptable soil is one having a percolation rate 
“T” in excess of 50 minutes per centimetre. Similarly 
a raised bed may be required to provide the 0.5 
metres minimum clearance between the bottom of 
the trenches and high ground water table. 

Where high ground water, or a shallow depth 
of acceptable soil, requires the construction of a 
leaching bed in imported fill, vertical absorption of 
the treated sewage in the soil will be restricted. 
There will be increased lateral movement in the 
soil in any direction in which ground water will flow 
away from the bed. To guard against this liquid 
breaking out to the surface the regulation requires 
that there be at least 0.25 metres of acceptable soil 
cover for at least 15 metres beyond the outer pipes 
in any direction that this in ground movement will 
take place. If surface soils are acceptable, but of 
indadequate depth, more soil must be added to 
provide the required depth. If soils of T-time ex- 
ceeding 50 minutes per centimetre are at the 
surface there is no option but to add acceptable 
soils to meet the mantle requirement. 

The quality of imported fill is also restricted by 
regulation to prevent the construction of a leaching 
bed in a granular material which is placed directlly 
on a relatively impermeable soil with no provision 
for lateral dispersal. The restriction only applies 
where the upper 0.25 metres of natural soil has 
a percolation time exceeding 15 minutes per 
centimetre. 


Filter Type Leaching Beds — Drawing 4 

A filter type bed is one in which a distribution 
pipe network is set in a continuous layer of stone 
above a filter bed of sand which is specified in the 
regulation as to depth and material. The surface of 
the filter sand has the same clearances above rock 
or a soil of T-time greater than 50 minutes per crn 
or above high ground water table, as is required for 
the bottom of an absorption trench. A filter type bed 
offers some space saving as far as the sewage 
treatment area is concerned, but the problem of 
dispersal of the treated sewage in the soil, and the 
need for a soil mantle to prevent its breakout to the 
surface, are the same. As it concentrates the appli- 
cation of sewage to the soil over a smaller area this 
problem may be accentuated. Filter beds are not 
an acceptable option to an absorption trench bed 
ih 
e The specified filter medium is not obtained. 

e The daily sewage flow exceeds 5,000 L. 

Filter beds are designed according to the per- 
missible sewage loading and other regulatory 
requirements. A typical sand filter is shown in 
Drawing 4. 


Clearances for Parts of a Septic Tank System 

In locating a septic tank system all the clear- 
ance listed hereunder are to be measured hori- 
zontally. 


à . 


e 15 metres to any well, lake, river, stream, water 
course, pond, spring or reservoir. 


A septic tank should not be closer than: e 3 metres to any property boundary 


e 1.5 metres to any building or structure potable water. 


e 3 metres to any property boundary. 


not be closer than: 

e 15 metres to a well with a watertight casing to at 
least 6 metres below ground 

e 30 metres to a spring used as a source of potable 
water or a well other than a well with a watertight 
casing to a depth of at least 6 metres. so dictate. 


e 5 metres to any building or structure. 


ABSORPTION TRENCH LEACHING BEDS 
LENGTH OF DISTRIBUTION PIPE IN METRES FOR VARIOUS DESIGN SOIL 
PERCOLATION TIMES (T) FOR PRIVATE DWELLINGS 


on oe a Sct COLUMN COLUMN COLUMN COLUMN COLUMN 
3 4 5 6 


7 
th eet 
than 5 


T greater 


T greater 
than 25 


than10 


T greater 
than 20 


T from 1 
to 5 min. 


T greater 
than 15 


Number of 
Bedrooms 


inclusive min. but min. but min. but min. but min. 
not not not not 
reater reater reater reater 
than 10 than 15 than 20 than 25 
min. min. min. min. 


2 or less 


3 
4 


for each 

bedroom 
over 4 

add 


NOTES: This table is for domestic systems 
only. It does not apply to schools, 
motels, hospitals or other such 
public or commercial premises. 


MINIMUM AREA OF THE SURFACE OF THE FILTER 
MEDIUM IN FILTER TYPE LEACHING BEDS FOR PRIVATE 
DWELLINGS—SEPTIC TANK SYSTEMS 


NUMBER OF MINIMUM SURFACE AREA OF FILTER 
BEDROOMS MEDIUM—SQUARE METRES 

2 or less 15 

3 22 

4 28 

For each 

bedroom over 

4 add 4 


SEPTIC TANK MINIMUM SIZE REQUIREMENTS 
FOR RESIDENCES 


| COLUMN 1 COLUMN 2 
CT near | ESE 
Number of Bedrooms in Litres 


Two bedrooms or less 2,700 
Three bedrooms 3,600 
Four or Five bedrooms 4,500 


e 15 metres to a lake, river, pond, stream or 
reservoir or to a spring not used as a source of 


e The distribution pipe clearance listed above must 
The distribution pipe in a leaching bed shall be increased in any direction in which the surface 
of the leaching bed is raised above natural grade. 
The increase is 2 metres for each 1 metre raised. 
The above distances are minimum according 

to the regulation and may have to be increased to 
prevent pollution if soil or other site conditions 
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MAXIMUM LENGTH ABSORPTION TRENCH 30m 


OPTIONAL DISTRIBUTION CHAMBER 


1.5m MIN —>| e— 


CR ses 
SEPTIC 
TANK a 
DWELLING ABSORPTION 
TRENCHES 1.6m MIN 
MIN 5m 15m MIN DISTANCE 
TO SURFACE WATER 
@ CLEARANCE TO WELLS WITH WATERTIGHT 


CASING TO MIN 6m BELOW GROUND 
WELL -15m MIN TO OTHER WELLS-30m MIN 


PROPERTY LINE 


YFLVM FIDVAIY/NS 


PROPERTY LINE 


NEIGHBOUR’S WELL © 


TYPICAL ARRANGEMENT OF A SEPTIC TANK SYSTEM 


NOTES: 


The above layout is suitable for a leaching bed using normal 
construction methods. 


Location of tank and leaching bed to be on lower ground than 
adjacent wells or springs, if possible. 


Internal plumbing and main drainage outlet should be designed with 
a view to connecting to possible future sanitary sewers. 


Roof water, surface water, discharge from footing drains, etc. 
must be excluded from entry to septic tank. 


Leaching beds NOT to be located in swampy ground or in ground 
liable to flooding. 


See the Regulation regarding details for the siting of the 
septic tank and tile bed. 
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CLASS 4 SEWAGE SYSTEMS 


TYPICAL SMALL 
SEPTIC TANK SYSTEM 


SCALE : NOT TO SCALE 
DRAWNOBYo eee. 


DRAWING NO. 9.1.1 
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Drawing No.2 


Effluent from septic tank or proprietary 
aerobic treatment plant 
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LEACHING BED — PLAN 


Distribution pipe of not less than three inch diameter 
trade size for gravity flow systems or 
one and one quarter inch diameter 


(WITH HEADER) 


Maximum length of single line of 
distribution pipe is 30 m. 

each line of distribution pipe to be 
approximately the same length 


trade size for pressurized systems 


Distribution Box T2) 


Ends of lines of distribution pipe may be 


ic 


interconnected with solid walled pipe, or capped. 


\ 


Each line of distribution pipe to have a uniform 
downward slope from the inlet of not 

less than 30 mm and not more than 

50 mm for each 10 m of its length. 


LEACHING BED — PLAN 


N 


(WITH DISTRIBUTION BOX) Lines of distribution pipe 


centred at least 1.6 m apart. 
LAWN 


TINY un, ONE NY RE — = 


Open-jointed distribution pipe or tile shall have 
an open space of not less than 6 mm 

and not more than 12 mm between each 

pipe or tile and the upper half of every 
open space shall be covered with tar paper 
in such a manner as to prevent soil, 

gravel or other foreign matter from entering 
the distribution pipe through the open space. 


ence PRET Se 
OPEN JOINT PIPE OR TILE DETAIL 


CDD Et a fa EE 
Do octo) a. 


as NT MIN SO mm 
PERFORATED PIPE DETAIL 


ABSORPTION TRENCH — LONGITUDINAL SECTIONS 


MIN5Omm f 


Stone layer to be completely covered with 
untreated building paper, 

pea gravel, straw or other like 

material in such a manner as to 

prevent soil from entering the stone. 


4 
RS 
MIN 150 mm 


min 0 5m — | 


N 


Backfill to be porous soil placed in 

such a manner so as to ensure that after 
the backfill settles the surface of the 

leaching bed will not form any depressions. 


RU 


DEPTH TO BE BETWEEN 
O 6 AND O9m 


MIN O 5m 
MIN O 9m | 


g MAXIMUM ELEVATION 


— OF GROUND WATER TABLE 
= re en : The bottom of the trench shall be at all 


ROCK OR SOIL WITH T GREATER THAN 50 Min/cm 


Stone to be either 19 mm clear aggregate, 
washed to be free of fine material, 

or clean gravel screened to be between 

19 mm and 53 mm in size. 


Perforations at approximately 4 and 8 oclock 
positions when laid. A stripe along top 

( at 12 oclock position ) on some pipe facilitates 
Proper alignment of perforations when installing. 
Minimum hole diameter of 12 mm and spacing 

of hole to provide at least 5800 mm2 of hole area 
per standard length (approx. 3 m) of pipe. 


Reference : 
Ontario Regulation 3/4/81 Section 10 - (3) 


STRIPE 


points at least 0.5 m above high 

ground water table and at least 0.9 m 
above the maximum elevation of rock or 
soil with a percolation time of greater 
than 50 min/cm. 


PERFORATION 
12 


À. 


PERFORATED PIPE 
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CLASS 4 SEWAGE SYSTEMS 


TY PIC AL: DETAILS = 
SMALL LEACHING BEDS 


SCALE N.T.S. 
DRAWN BY J.M. DATE JAN. 1982 
CHECKED BY R.A.W. DRAWING NO. 6.1.1. 


Drawing No.3 


NATURAL 
SOIL FOR | ane | 
L 


| AT LE asTl 


SEPTIC TANK 0.25m | 


DWELLING ES . | DEEP 


MINIMUM EXTENT OF 
MANTLE IS ) 'Sm 


SURFACE DRAINAGE —— x 


GRASS ALL FILL SURFACES MANTLE ADDED NATURAL 
(NOTE 4) POROUS 
SOIL 


THE BOTTOM OF THE ABSORPTION TRENCH TO BE, SOIL PROFILE 
(i) 0.9m ABOVE ROCK OR SOIL OF "T" GREATER THAN 50 ROCK OUTCROP 
(ii) 0.5m ABOVE HIGH GROUNDWATER TABLE ROCK PROFILE 


Plan and Profile - Typical Raised Bed 


CLEARANCES FROM BUILDINGS, LOT LINES, WELLS, ETC., AS FOR NORMAL LEACHING 
BEDS PLUS 2 METRES HORIZONTAL FOR EACH 1 METRE VERTICAL THAT SURFACE 
OF BED IS ABOVE GRADE, 


FILL SLOPE MUST BE STABLE FOR THE MATERIAL USED, BUT NOT STEEPER THAN 2 
METRES HORIZONTAL TO 1 METRE VERTICAL. 


PERCOLATION RATE “T” OF IMPORTED MATERIAL SHOULD PREFERABLY BE NOT LESS 
THAN 2 MIN/CM. 


EFFLUENT PASSING THROUGH FILL MUST BE ABSORBED INTO NATURAL SOIL BENEATH 
THE FILL OR INTO THE SURROUNDING PERMEABLE SOIL WITHOUT PONDING OR 
BREAKOUT TO SURFACE, THE RELATIONSHIP BETWEEN THE PERCOLATION TIME OF 
THE FILL FORMING THE LEACHING BED AND THAT OF THE SOIL ON WHICH IT IS 
PLACED, AND THE REQUIREMENTS FOR A MINIMUM SOIL MANTLE FOR 15 METRES 
BEYOND THE OUTER PIPES IN ANY DIRECTION IN WHICH THE EFFLUENT FROM THE 
LEACHING BED MAY MOVE IN THE SOIL, ARE CONTAINED IN THE REGULATION AND 
ILLUSTRATED IN APPENDIX 8.4.1. 


DETAILS OF ABSORPTION TRENCH CONSTRUCTION SAME AS IN DRAWING NO. 8.1.1. 
. WHERE SOIL MANTLE ( NOTE 4) IS ABSENT, OR OF INADEQUATE DEPTH, 


SOIL MUST BE ADDED TO MEET THE 
REQUIREMENTS OF THE REGULATION. MINISTRY OF THE ENVIRONMENT 


THIS MAY BE ADDED OVER AN AREA OR, 
WHERE THE TOPOGRAPHY IS UNEVEN, 

ONLY OVER THE ROUTES IN WHICH IT IS TYPICAL’ LAYOUT — 

OBVIOUS THAT THE IN-GROUND MOVEMENT RAISED CERCHING Gre 


WILL TAKE PLACE. SCALE: NOT TO SCALE 
CHECKED BY: D.M.C.S. DRAWING N9. 843 A 


= . 
Drawing No.4 


TYPICAL SAND FILTER 
(Adaptable for use with both class IV or class VI sewage system) 


Some Alternative Pipe Layouts 
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beyond perf. pipe 


Loam bockfill, crowned 
Depth of cover sufficient to to shed water and sodded 
prevent freezing— suggest min 0.3m 


Stone layer to be continuous 
over surface of filter medium (Note7) 


s W2+ 
y 3 2 Minimum side slope 2:1 

Distribution pipe Y À ore < <7) i P 
embedded in 150 mm Y VERS 
stopepoyer | Backfill Ditch to intercept and 
(Note7) aay) Surface (Note!) divert surface 

Z ae Bag . woter away from bed 

SPSS 424 Filter medium (Note 5) 

Extent of excavation oy 


mS 


Depth and extent of 
upper soil mantle as 
in Note 4. 


Contact Areo (Note 9) - Max elevation of 
rock or soil of T 


to allow for placing SE z 
filter material above Gi ox vs 
extended base of x RATE 
filter medium. a 


0-9 m (Note 8) 
Minimum 


0-75m(Note 6) 
Minimum 


Expanded Contact Area (Note 9) greater than 50 min. (Note 8) 
Minimum depth of + 
filter medium where Permanent or temporary 
it is extended to provide forming to contoin filter 
odequate contact orec. medium ond stone 


NOTES 


Refer to O Reg 374/81 (Sec 10 and Secl2) for regulations governing sand filter type Leaching beds. 


. Maximum area of filter surface 50 m2. 6. Minimum depth of specified filter material 0.75m. 


2. Permissible looding on filters : 7. Pipe to be bedded in stone that is either 19 mm clear oggregate 
Class IV sewage systems 75 L/m?2#oy for flows up to woshed to be free of fine moterial,or clean gravel screened to be 
3000 L/day. between 19 and 53 mm in size. 
50 L/m?/oy for flows between 


8. Surface of sond filter material to which sewoge is applied must be 
3000 L/day - 5000 L/doy. o minimum of O-9m above rock or soil of T greater thon 
50 minutes/cm and at least 0-5m obove the high groundwoter table. 


Cioss VI sewoge systems 150 L/m2/doy for flows up to 


6000 L/day. | 
2 9. Contact creo between the filter medium and the underlying soil 
100 L/m“ doy for flows between must not be less than the area A = QT/850 where Q is the daily sewage 


6000 L/day and 10,000 L/day. flow in litres and Tis the percolation time of the underlying soll. 


3. The maximum daily sewage flow of a sewage system in which the 
leaching bed may be of the filter type is 5,000L for a class 4 sewage 
LEACHING BEDS 


system and 10,000L for a class 6 sewage system. At maximum size in 
TYPICAL SAND FILTER 


each case two 50 m? filters are required. 
SCALE : NOT TO SCALE 
DRAWN BY : LL.B. DATE : 
CHECKED BY : DS. DRAWING No : 8.5.1 


4. À soil mantle of T not greater than 15 min./cm and at least O.25m in depth is 

required to extend at least 15m beyond the outer distribution pipes in any direction 
in which the effluent from the bed will move laterally. It must be added if the soil 
in or on which the filter bed is to be constructed has a T value exceeding ISmin/cm. 


Only filter material meeting grading requirements acceptable 
to the Ministry of the Environment may be used. 


Warning: Under no circumstances should a homeowner enter a septic tank. Noxious gases) 
which are heavier than air remain in the tank after the top is removed, and have caused — 
death both to the original victim and to those who attempt to rescue him from the tank. 


CARE & MAINTENANCE OF A 
SEWAGE SYSTEM 


A septic tank and tile bed should, with proper care and maintenance, provide many years of service. There are, 
however, some things which you, the homeowner should be aware of that will help the system to function 
properly. These are: 


1. 


Do not allow roof drains to discharge to the septic tank or surface waters to drain towards the area of the 
leaching bed. 


. Water usage in the home should be kept to a minimum. If automatic washers and dishwashers are used 


make sure full loads are washed each time. Excessive use of water (such as doing numerous washings in 
one day) could flush solids from tank to the leaching bed. 


. Moderate use of household drain solvents, cleaners, disinfectants, etc., should not interfere with the 


operation of the sewage disposal system, however, indiscriminate use may cause problems. 


. There should be no need to use “starters”, “bacterial feeds” or “cleaners”. 


. If roots penetrate and plug the tile, two or three pounds of copper sulphate crystals flushed down the 


toilet once a year should kill the roots it contacts. However, the use of copper sulphate should be carefully 
supervised since it may corrode chrome, iron and brass. Cast iron is not significantly affected. The crystals, 
when used in the above manner, should not disrupt the operation of the septic tank. 


. The septic tank should be inspected at least once every two years and the tank pumped out when necessary 


—every three or four years is suggested. Failure to pump-out a septic tank when required may result in 
sludge or scum being carried over to the leaching bed resulting in soil clogging and complete failure of 
the system. 


. Vehicular traffic (including snowmobiles) should not be allowed over the leaching bed. 


. The area over a leaching bed should have a good cover of grass but shrubs or trees should not be 


planted over the area. Good ventilation and adequate sunlight should be maintained in the area of the 
leaching bed. 


IN THE INTEREST OF HEALTH AND THE PROTECTION OF THE ENVIRONMENT, ANY MALFUNCTION 
OF A SEPTIC TANK SHOULD BE PROMPTLY REPORTED TO THE LOCAL HEALTH UNIT OR MINISTRY 
OF ENVIRONMENT OFFICE. 


Septic Tank Maintenance Record 


Nature of work [pumped out, Name of company and person 
general inspection, carrying out the work or 
remedial work (specify) } inspection 


ini Hon. Jim Bradley 
Ministry Minister 
of the Rod McLeod 
Environment Deputy Minister 


Ontario 


January 28, 1986 
| | DIOXIN 
BACKGROUND \ | | 


What are PCDDs and PCDFs 


The terms dioxin and furans refer to families of 75 related 
chemical compounds known as polychlorinated dibenzo-p-dioxins (PCDDs) and 
135 related chemical compounds known as polychlorinated dibenzofurans 
| (PCDFs) respectively. 


These two families of compounds possess similar chemical 
structures, patterns of toxic and biological responses and may share a 
common mechanism of action at the cellular level. 


| The most toxic forms of PCDDs and PCDFs are those containing 4-6 
chlorine atoms, with four of the chlorine atoms at the lateral positions, 
inl Cur, 2 ont tal O's 


Tae 2,0, ¢,0-vetvrachlorodibenZo-—p-dioxin (2,3,7,8-14CDD) is the most 
toxic Of all the PCDDs and PCDFs. 


Octachlorodioxin is one of the least toxic forms of dioxin. The 
Ce oom ACOD.OLOxiIn,. Lor, example’, 1s “estimated™ to be £0,000" times more 
TOxie than octadioxin. The octa form of dioxin is also among the most 
common. It can be produced through the incomplete combustion of fossil 
fuels like coal, or even cigarettes. 


These compounds are not intentionally made for any purpose; they 
are unavoidable by-products created in the manufacture of other chemicals 
such as some pesticides, or as a result of incomplete combustion of 
mixtures containing chlorine atoms and organic compounds. 


Occurrence in Ontario 


in “Ontario,  there="is no current’ chemical ‘manwiacturing vof 
2/3 Btrichlorophenol nor formulation of 2,4,5-T and 2,4-D herbicides or 
pentachlorophenol or hexachlorophenol chemicals with which PCDD and PCDF 
contamination has been associated. 


Current sources of PCDDs and PCDFs in the Ontario environment 
include incineration processes, or the use of products which contain 
trace amounts of PCDDs and PCDFs. 


The PCDDs and PCDFS from these sources are usually complex 
mixtures. The 2,3,7,8-T4CDD isomer is generally only a small per cent of 
the total PCDDs and PCDFs present. This is in contrast to the problem in 
the United States where, because of extensive chemical manufacturing and 
waste disposal, 2,3,7,8-T4CDD is a serious environmental contaminant. 


Analyses carried out by Health and Welfare Canada on PCDD and PCDF 
residues in tissues of deceased and living persons, indicate body burdens 
of some PCDD and PCDF isomers in the majority of the samples analyzed. 
These results suggest that PCDDs and PCDFs are ubiquitous at low levels 
in the Ontario environment. 


The first’ year that MOE had then capability to detect parts ape. 
quadrillion levels of dioxin was 1983. Octachlorodioxin was detected 
that year in raw untreated water samples taken from the Lakeview and 
St. Catharines water treatment plants. 


Octachlorodioxin has also been detected at minute but measurable 
levels in the occasional raw water sample from the St. Clair River area. 


Based on extensive reviews of the literature on the toxicology of 
PCDDs and PCDFs, the following conclusions and recommendations have been 
reached: 


Sources and Exposure 


In order of decreasing contribution to the Ontario, “environment, 
the sources have been identified as: 


i) combustion sources including municipal refuse and sewage 
sludge incineration; 


eke) use of chemical products such as chiorinated phenols = andy 
112) other..sources, ‘such. as <‘transvoundary waiter wsanan aie 
contamination, chemical wastes, commercial and domestic 


wastes, polychlorinated biphenyls (PCBs) and sewage. 


Based on preliminary exposure assessment, the major routes of 
exposure in order of decreasing contribution appear to be; 


i) ambient air in the vicinity of incineration sources; 
Je 1e) diet, mainly some sport fish from Lake Ontario; 


110) atmospheric PCDDs/PCDFs deposited on soil, mainly to 
chajldren: and” 


LV) surface water - runoff from old chemical landfills and past 
discharge areas (river and lake sediments). 


Recommended Maximum Allowable Daily Intake 


Review of extensive toxicological data indicates that 2,3,7,8-T4CDD 
is not a classical mutagen and appears to cause tumours in rodents by an 
indirect mechanism. The Ontario Scientific Advisory Committee concluded 
that a threshold exists for tumour incidence and consequently, 
2,3,7,8-T4CDD will not cause cancer in humans at levels below the 
threshold found in animal studies. 


Based on reliable chronic animal studies and extensive but 
inconclusive human epidemiological data, the Committee recommended that a 
threshold-safety factor approach be used to develop a maximum allowable 
daily intake. 


The proposed standard recommends an umbrella maximum allowable daily 
intake of 2,3,7,8-T4CDD or its toxic equivalent from all exposure 
pathways based on no observable effect level from rodent cancer bioassays 
and an explicit safety factor of 100. 


The recommended maximum allowable daily intake for 
HOMO LAS CUToOrodtDenZOoSprdioxin (2,3 <7, 85: T4ACDD)Lor LS toxic 
equivalent of PCDDs and PCDFs is 10 picograms/kilogram of body weight/day 
for humans. 


Interim Drinking Water Guideline. 


An interim guideline for dioxins and furans in drinking water has 
been developed by the Ministry of the Environment consultation with 
Health and Welfare Canada and the Provincial Ministries of Health and 
Labour based on the Scientific Criteria Document. The guideline based on 
an allocation of five per cent of the total allowable daily intake to 
drinking water using a 60 kilogram person consuming two litres of water 
per day. 


The guideline for dioxins and furans other than 2,3,7,8-T4CDD is 
calculated using numerical conversion factors to convert the equivalent 
concentration of the other less toxic PCDDs and PCDFs to a concentration 
which would exhibit a toxicity similar to 2,3,7,8-T4CDD. 


PROPOSED IMAC FOR PCCDs AND PCDFs IN DRINKING WATER 


TOXLC1CY Ff accor 1 


relative to Proposed IMAC 
Isomer Groups 2,3; 1N 87 LA6DD (pg/L) 
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2. Based on 5% of the maximum allowable daily intake 
(10 pg/kg/day) for a 60 kg individual consuming 2 L/day. 


The interim guideline will be reviewed as part of an ongoing 
federal-provincial effort to develop national standards for 
dioxins and furans from all environmental sources. The 
consideration of all routes of exposure is to ensure that the 
cumulative dose does not exceed the recommended allowable daily 
intake. 
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ABOUT OPEN BURNING _ VéSpring '86 


} 


Open fires cause air pollution. Their smoke and odors can 
aggravate respiratory conditions, soil property, reduce visibility 
and generally lessen enjoyment of property. In urban and suburban 
areas particularly, these effects can be intensified by a build-up 
Of “DOFLULants inm cue alt. In rural areas, the effects are less 
noticeable. 


If at all possible, do not open burn leaves, grass, stumps, 
fallen trees, trash, crop stubble and other materials. 


There are other alternatives. Depending upon the nature of 
the materials involved, they can be buried, composted, set out for 
Municipal collection or taken directly to a local dump or sanitary 
landfill site. 


If you must burn, follow these guidelines to keep your fire 
from becoming an air pollution problem. Ade cai ep ose. On 
complaints received by the Ontario Ministry of the Environment are 
investigated and corrective action can be taken under the 
Environmental Protection Act, 1971. 


Do not burn in urban or suburban areas. 


Burn only dry materials. Don't burn petroleum products, 
plastics, rubber or anything else that will cause excessive 
smoke or fumes. 


° Keep fire at least 500 feet from a dwelling. 
Burn less than a cubic yard of material at a time. 
Stay with fire at all times. 


Don't burn on days when rain, fog, or any other. weather 
condition prevents the ready dispersion of smoke. 


P= Check pany Focal bylaws: enforced by your fire or police 
department. if burning above Ontario's Fire Line, follow 
regulations enforced by the Ministry of Natural Resources. 
The Fire Line runs east from Lake Huron across the bottom 
of Georgian Bay and the top of Lake Simcoe down to 
Gananoque, then north and west to meet the Ottawa River 
north of Renfrew. 
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For further 


information regarding open burning, contact the 


nearest regional or district office of Environment Ontario. 


Following are the 
Northwest - 
Northeast = 
southeast - 


Central - 7 


addresses of the regional offices: 

435 James Street South, Thunder Bay - 475-1205 
LOO Larcheotreet. | Sudbury = 6795-4501 

133 Dalton Street, Kingston - 549-4000 


Overlea Blvd., Toronto - 424-3000 


West Central - 19 King Street West, Hamilton - 521-7652 


Southwest - 


Head Office 


985 Adelaide Street South, London - 661-2200 


- 135 St. Clair Avenue West, Toronto - 965-1658 
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DEVELOPMENT - POLYCHLOR INATED DIBENZO-p-DIOXINS (DIOXINS) 
AND POLYCHLORINATED DIBENZOFURANS (FURANS) 


BACKGROUND 


A Ministry of the Environment staff committee was formed to develop 
the scientific basis for developing multi-media environmental standards. 
Medical advice was provided by the Ministry of Labour. 


The Ontario Scientific Advisory Committee on Dioxins and Furans 
(OSAC) was appointed to provide technical direction and peer review. 
The committee was composed of world-renowned experts: 


- Dr. E. Y. Spencer from the University of Western Ontario, Chairman; 
- Dr. Otto Hutzinger, University of Bayreuth, Germany; 

- Dr. G. L. Plaa, University de Montreal; 

- Dr. Stephen Safe, Texas A and M University. 


The result was the Scientific Criteria Document of 536 pages which 
reviewed: 


toxicology of this group of compounds; 
- their sources; 
possible exposure pathways in Ontario. 


MAJOR CONCLUSIONS AND RECOMMENDATIONS 


What are PCDDs and PCDFs 


The terms dioxin and furans refer to families of 75 related 
chemical compounds known as polychlorinated dibenzo-p-dioxins (dioxins) | 
and 135 related chemical compounds known as polychlorinated 
dibenzofurans (furans) respectively. 


These two families of compounds possess similar chemical 
structures, patterns of toxic and biological responses and may share a 
common mechanism of action at the cellular level. Therefore, they are! 
being dealt with as a group for the purposes of development of 
environmental standards. 


The most toxic forms of dioxins and furans are those containing 4-6 
chlorine atoms, . with four of the ‘chlorine atoms at the lateral 
positions, ieltecsO3sie ands 8 . 


The’ 2',/3,7, 8=tetrachlorodibenzo=p-dioxin (27377/8-Tq@CDD)/ is: the most 
toxic of all the dioxins and furans. 


2. 


DRE 


These compounds are not intentionally made for any purpose; they 
are unavoidable by-products created in the manufacture of other 
chemicals such as some pesticides, or as a result of incomplete 
combustion of mixtures containing chlorine atoms and organic compounds. 


Occurrence in Ontario 


In Ontario, there is no current chemical manufacturing, of 
pe, 5-trichlonophenol, nor formulation of 2,4,5-T and 2,4) ~nerbiverdes 
or pentachlorophenol or hexachlorophenol chemicals with which dioxins 
and furans contamination has been associated. 


Current sources of dioxins and furans in the Ontario environment 
are from incineration processes or the use of products which contain 
trace amounts of dioxins and furans. 


The dioxins and furans from these sources are usually complex 
mixtures. The? 23,7%, 8-TaCDDhisomer ais generally only sas small petecent 
of the total dioxins and furans present. This is in contrast to the 
problem in the United States where because of extensive chemical 
manufacturing ,and..Wwaste,.disposal,, 2,3 17 G2 TAaCDDN lca seer ous 
environmental contaminant. 


Analyses carried out by Health and Welfare Canada on dioxin and 
furan residues in tissues of deceased and living persons, indicate body 
burdens of some dioxin and furan isomers in the majority of the samples 
analyzed. These results suggest that dioxins and furans are ubiquitous 
at low levels in the Ontario environment. 


Based on extensive reviews of the literature on the toxicology of 
dioxins and furans, the following conclusions and recommendations have 
been reached: 


(a) Sources and Exposure 


The document reviews extensively the current sources of dioxins and 
furans in Ontario based first upon analytical data from Ontario and 
where this is absent, upon extrapolation from other Canadian or 
international data. In order of decreasing contribution to the 
Ontario environment, the sources have been identified as: 


a) combustion sources including municipal refuse and sewage 
sludge incineration; 


ii) use of chemical products such as chlorinated phenols; and, 

iii)sother ssources ssuchieas’ transboundary, water mand “ain 
contamination, chemical wastes, commercial and domestic 
wastes, polychlorinated biphenyls (PCBs) and sewage. 


Based on preliminary exposure assessment the major routes of exposure in 
order of decreasing contribution appear to be: 


i) ambient air in the vicinity of incineration sources; 
ii) diet, mainly some sport fish from Lake Ontario; 


iii) atmospheric dioxins/furans deposited on soil, mainly to 


children; and, 

iv) surface water - only very low levels of dioxins or furans have 
been found in a few samples of finished drinking water in 
Ontario. 


EPA 


SA 1% 


(b) 


(c) 


Copi 


sa 


DIOXIN and FURAN Toxic Equivalent Factors 


The report recommends the use of numerical conversion factors to 
convert the toxic concentrations of other dioxin and furan congeners 
to equivalent concentrations of 2,3,7,8-T4CDD which would exhibit 
Similar toxicity. 


2,3,7,8-T4aCDD comprises a very small percentage of dioxin and furan 
isomers found in Ontario environmental samples. 


Ontario environmental samples contain complex mixtures of dioxin and 
furan isomers. 


there 15 Only sut ic lent OriCcOlOgrCAal dataator, 2,3,7,/8-TaCDD (the 
most toxic and most studied isomer) for standard development. 


The time required to accumulate suitable toxicological data on other 
isomers may run into decades. The apparent toxic potency 
BeLavronsnips s0fs OL MO ns and ifturans, *CO.#72)3,7,8-TACDD is 
proposed. 


Recommended Maximum Allowable Daiiy Intake 


Review of, extensive: toxicological data indicates that 2,3,7,8-T4CDD 
is not a classical mutagen and appears to cause tumours in rodents 
by an indirect mechanism. The staff committee and the Ontario 
Scientific Advisory Committee concluded that a threshold exists for 
tumour <ancidence. and consequently 2,3,7,8-TaCDD will not cause 
cancer in humans at levels below the threshold found in animal 
studies. 


Based on reliable chronic animal studies and extensive but 
inconclusive human epidemiological data, it is recommended that a 
threshold-safety factor approach be used to develop a maximum 
allowable daily intake. 


The proposed standard recommends an umbrella maximum allowable daily 
intake, Of) 273)./,8=T4CDDMorwits, toxic, equivalent trom,all exposure 
pathways based on no observable effect level from rodent cancer 
bioassays and an explicit safety factor of 100. 


The recommended maximum allowable daily intake for 2,3,7,8-tetra- 
chisor odibenzo-p-dioxin. (2,3 ,/48-laCDD) «or wits,-Loxicy.equivalent of 
dioxins and furans is 10 picograms/kilogram of body weight/day for 
humans. 


es of the document are available from: 


Hazardous Contaminants Branch 
Ministry of the Environment 
HS St. Clair M AVe. iW:., 
Toronto, Ontario 

M4V 1P5 


(416) 907-1193 
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The Ontario Ministry of the Environment was established in 1972 to consolidate 
responsibility for all aspects of environmental protection, enhancement and restora- 
tion under one provincial government agency. 


The consolidation involved two government agencies, the Department of the 
Environment and the Ontario Water Resources Commission, with the new Ministry 
inheriting the operating legislation from each of its predecessors. 


THE ENVIRONMENTAL PROTECTION ACT, 1971 


The general provisions of this Act cover all types of pollution, forbidding the 
discharge of any contaminant to the natural environment in amounts, concentrations or 
levels exceeding those prescribed by regulation. The definition of contaminant 
includes a solid, gas, liquid, odour, heat, sound, vibration, radiation or combina- 
tion of any of these, resulting directly or indirectly from the activities of man, 
which may cause injury to humans, flora or fauna. 


In addition to regulated limits for specific contaminants, the Act prohibits any 
discharge that is likely to impair the natural environment, injure or damage plant or 
animal life, cause harm or discomfort to any person, affect the health or safety of 
any person or render any property, plant or animal life unfit for use by man. 


The Act authorizes the Ministry's designated provincial officers to enter and 
inspect properties to investigate potential sources of pollution. Pollution abate- 
ment equipment may be installed on a voluntary basis by the owner of a pollution 
source or the owner's abatement measures may be formalized by the submission, to the 
Ministry, of a control program to prevent or reduce and control the emission of a 
contaminant. It also authorizes a director of the Ministry to issue control orders 
requiring specific abatement measures for the protection of the environment or human 
health or requiring the owner to take whatever measures are required to stop the 
emission of a contaminant, up to and including the suspension of plant operations. 


Anyone proposing any project which would emit excessive contaminants to the 
environment is required to apply for and secure a certificate of approval and to 
install any required pollution control measures before operations can commence. 


Various provisions of the Act cover air pollution control, including automotive 
emissions, the control and certification of waste handling and disposal systems and 
sites and the inspection and certification of private sewage systems by the Ministry. 
Amendments were made to the Act in 1975 to provide legislative authority for munici- 
pal noise control bylaws. 


THE ONTARIO WATER RESOURCES ACT 


This Act gives the Ministry of the Environment extensive powers to regulate 
water supply, sewage disposal and the control of water pollution. It authorizes the 
Ministry to supervise and examine all surface waters and ground waters in Ontario, to 
determine the extent, nature and causes of contamination in these waters. 


Under the OWR Act, any discharge into a body of water, on its shore or in any 
place that may impair the quality of the water is an offence. It is also an offence 
to make any discharge which directly or through a derivative causes injury to a 
person, animal or bird through the use or consumption of any plant, fish or other 
living matter in the water. 


Certificates of approval and installation of any required pollution controls are 
necessary for any persons, industries or municipalities drawing from a body of water 
or discharging waste into it. 


The Ministry can construct and operate water waste treatment facilities, or it 
can require an industry or municipality to construct and operate approved facilities. 


Water quality criteria have been established as acceptable standards for the 
various uses made of water. 


ENVIRONMENTAL ASSESSMENT ACT, 1975 


This Act provides for the assessment of any proposed major undertaking, govern- 
mental, municipal or private, at the very earliest stage to permit alteration or even 
cancellation of the undertaking should it be environmentally unacceptable. It also 
provides for full public participation in the decision-making process. It is being 
implemented in stages, applying first to major provincial undertakings. Specific 
private projects which involve significant environmental effects may be designated 
for assessment. 


Under the Act, any proponent of an undertaking submits to the Ministry an 
environmental assessment on the proposal. All interested parties are given an 
opportunity to examine this document and may request that a public hearing be called 
by the Environmental Assessment Board to be established under the Act. 


The Minister of the Environment, at his discretion, may deny any such request if 
he considers it to be frivolous, vexatious or that hearings would cause unnecessary 
delay to an environmentally acceptable undertaking. 


The Environmental Assessment Board has decision-making powers when public 
hearings are held. The Minister and Cabinet serve as final arbiters of the Board's 
decisions. 


THEXPESMICIDESTAGT Fal 973 


This legislation restricts the storage, distribution, sale and use of pesti- 
cides. The Ministry examines and licences professional exterminators and maintains a 
classification system to ensure that hazardous chemical pesticides are not handled or 
used by unqualified persons. 


THE CONSOLIDATED HEARINGS ACT, 1981 


With. the beginning of the application of the Environmental Assessment Act to 
significant municipal project, one of the main concerns raised by the municipalities 
was the present planning and approval processes required, especially under The Planning 
Act and the Ontario Municipal Board Act. This act provides a streamlined approval 
process for municipal, private and provincial projects or proposed activities which may 
otherwise require hearings by more than one tribunal. Hearings under the act are 
conducted by one or more members of the Ontario Municipal Board, The Environmental 
Assessment Board or both as chosen by the chairmen of the two boards. The streamlining 
of hearing under this act is aimed at avoiding the possibility of repetitive, 
expensive, complex and time-consuming approval procedures. 


THE ONTARIO WASTE MANAGEMENT CORP. ACT, 1981 


This act established the Ontario Waste Management Corporation with powers to 
provide, develop and manage facilities for the treatment and disposal of liquid and 
hazardous waste generated by industry. The powers of the corporation include a mandate 
to encourage recycling and reduction of these wastes at their industrial sources. 
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Summer 1988 


THE COMPREHENSIVE FUNDING PROGRAM: FOR WASTE MANAGEMENT 
FACTS FOR MUNICIPALITIES” 


The Comprehensive Funding Program 


In June, 1987, the Ontario Government announced its Comprehensive Funding 
Program (CFP) for waste management. This new program provides financial 
assistance to municipalities and to the private sector for waste management 
activities. These activities include treatment and disposal facilities and 
initiatives under the 24RS# program “HReduction,~. Reuse,n.wnecvictind, 
Recovery). 


; 


The 4Rs Program 


For the 4Rs Program the following assistance is now available to 
municipalities and industries: 


ds) There will be increased emphasis on the present Municipal Recycling 
Support Program (MRSP) that provides funds to assist municipalities to 
/ initiate recycling programs. Criteria for this existing program will 
| remain the same. (These details were previously distributed to 
municipalities, recyclers and other interested parties). 


4 

12) A new program is now available to assist municipalities in 

i establishing facilities for recovering materials from mixed solid 
waste, or for processing these wastes into useful products such as 
fuel or compost. The maximum level of funding available for capital 
facilities is one third of the in-service capital costs. For 

| research, development and demonstration, the level of funding is up to 
100 per cent of the projected cost for a defined time period necessary 
to evaluate the proposal. 

3) 


A new reduction/reuse program has been introduced to assist 
municipalities, the private sector or others to implement projects 
aimed at altering consumer waste-generation behaviour, or help 
consumers reduce the amount of waste requiring treatment/disposal. 
This program covers home composting, packaging, new product 
approaches, etc. 


Proponents may receive up to 50 per cent of promotional costs and up 
to 50 per cent of capital costs incurred by municipalities. 
Development of creative materials, such as educational pamphlets, will 
be funded up to 100 per cent - to a limit of $25,000 per project. 


| 
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À new program is also available to provide assistance for industries 
to take advantage of new opportunities for waste reduction. This new 
program will cover not only the management of industrial wastes, but 
will also explore opportunities for their beneficial use, and their 
reduction at a specific source or within a general industrial sector. 
Note: Funding under this component is not available to 
municipalities. 


Treatment and Disposal 


For the treatment/disposal areas, there are three initiatives now 
available, aimed principally at municipalities. 


1) 


2) 


3) 


A new Financial Assistance Program (FAP) has been introduced to 
provide assistance to municipalities for establishing or expanding 
landfill sites, transfer stations, and processing facilities. The FAP 
program has an initial budget of approximately $1 million, projected 
to increase to $8 million by the fourth year. 


This new Financial Assistance Program will provide much-needed help 
for developing necessary waste management facilities - particularly 
for small municipalities with a low tax base. 


There will be increased emphasis on the present Waste Management 
Improvement Program (WMIP) that provides funds for municipalities to 
upgrade existing sites, close sites, and to do investigative studies 
and provide remedial measures at active sites. While the criteria for 
funding under this program remain the same, the budget has been 
Significantly increased. 


More funding will be provided under the existing Waste Management 
Master Plan Program (WMMP). This program provides funds to groups of 
municipalities for long-range (20-year) waste management planning. 
Funding will be provided for Master Plans that are completed to the 


level of detail required by the Environmental Assessment Act. This is 
an existing program with a major budget increase. 


Eligible Activities - for Assistance Under the New FAP: 


Engineering design and consulting services 
Technical/hydrogeologic studies 

Hearing/approval costs (legal fees, witnesses, etc.) 
Public consultation costs 

Capital costs of construction, land, and equipment 


Retrofitting/expansion/extension of existing facilities 


73 
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Non-eligible Activities 


Ne Operating and maintenance costs 
® Transportation costs for waste collection 
bd Projects associated with private facilities - except where 


municipalities can demonstrate that technical or financial resources 
are not available to establish and operate a facility, and have 
requested the private sector to act on its behalf 


Energy From Waste (EFW) facilities are not eligible under this new program. 
Financial assistance for EFW projects is available from the Ministry of 
Energy. 


How to Apply 


Municipalities may apply for 4Rs assistance through the ministry's Waste 
Management Branch. Assistance for treatment, processing and disposal 
facilities may be obtained by contacting the local Environment Ontario 
office and completing the appropriate forms. Applications for FAP and WMIP 
funding for disposal facilities will be selected on an environmental/health 
priority basis. 


For 1987, applications for the Financial Assistance Program will be 
reviewed and funded as received. For following years, the deadline date 
for application will be November 30 of the preceding fiscal year. Note: 
For projects that are expected to be funded between April 1, 1988 and March 
31, 1989, applications must be submitted by November 30, 1987. 


Funding Levels 


Population size: Grant Available: 
Under 7,500 -<<---------------- 75 per cent 
Groups of Municipalities ----- 60 per cent 
Over? /, 500 (= —=<-—- = 6 = 50 per cent 


For More Information 


Environment Ontario, Waste Management Branch, Waste Reduction Section, 
(416) 323-5200 


Environment Ontario Regional Offices: 


Kingston ----- (613) 549-4000 
London ------- (519), 661-2200 
Sudbury ------ (705) 675-4501 
Thunder Bay -- (807) 475-1205 
Hamilton ----- (416) 521-7640 
Toronto ------ (416) 424-3000 


For information relating to industrial waste management assistance 
programs, refer to Fact Sheet LFS6, Summer 1988. 
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THE COMPREHENSIVE FUNDING PROGRAM FOR WASTE MANAGEMENT 
FACTS FOR MUNICIPALITIES 


In June 1987, the Ontario Government announced its comprehensive 
funding program for waste management. The new program will provide 
municipalities and industries with financial assistance for reduction, 
reuse, recycling and recovery of wastes (the 4Rs) as well as new or 
improved municipal waste treatment/disposal facilities. 


The 4Rs Program 


For the 4Rs program, the following assistance is now available for both 
industries and municipalities: 


® There will be increased emphasis on the present municipal recycling 
support program (MRSP) which provides funds to help municipalities 
initiate recycling programs. Criteria for this existing program will 
remain the same. (These details have been distributed to 
municipalities, recyclers and other interested parties). 


® A new program is now available to assist municipalities in 
establishing facilities for recovering materials from mixed solid 
waste, or for processing these wastes into useful products such as 
fuel or compost. The maximum level of funding available for capital 
facilities is one third of the in-service capital costs. For 
research, development and demonstration, the level of funding is up 
to 100 per cent of the projected cost for a defined time period 
necessary to evaluate the proposal. 


© A new reduction/reuse program has been introduced to assist 
municipalities, the private sector or others in implementing projects 
aimed at helping consumers reduce the amount of waste requiring 
treatment or disposal. This program includes home composting, 
packaging and new product approaches. 


Proponents may receive up to 50 per cent of promotional costs and up 
to 50 per cent of capital costs incurred by municipalities. 
Development of creative materials, such as educational pamphlets, 
will be funded up to 100 per cent--to a limit of $25,000 per project. 


® A new program is also available to help industries take advantage of 
new opportunities for waste reduction. This program will not only 
cover the management of industrial wastes but will also explore 
opportunities for their beneficial use and reduction at a specific 
source or within a general industrial sector. Funding under this 
program is not available to municipalities. 


Treatment and Disposal 


For treatment and disposal, there are three new initiatives now 
available, aimed principally at municipalities: 


$ The new financial assistance program (FAP) will provide assistance 
to municipalities for developing new facilities or expanding existing 
facilities such as landfills, transfer stations and processing 
faciliCies: 


® There will be an increased emphasis on the present waste management 
improvement program (WMIP) to upgrade or close existing municipal 
sites and to do investigative studies or provide remedial measures at 
active sites. 


® There will also be an increased emphasis on the present waste 
management master plan (WMMP) program to assist municipalities or 
groups of municipalities in long-range waste management planning. 


Eligible Activities for Assistance Under the New FAP 


Engineering design and consulting services 

Technical and hydrogeological studies 

Hearing and approval costs (legal fees, witnesses, etc.) 
Public consultation costs 

Capital costs of construction, land, equipment 
Retrofitting, expansion, extension of existing facilities 


Ineligible Activities for Assistance Under the New FAP 


® Operating and maintenance costs 

9 Transportation costs for waste collection 

® Projects associated with private facilities, except where 
municipalities can demonstrate that technical or financial resources 
are not available to establish and operate a facility and have 
requested the private sector to act on its behalf 

® Energy-from-waste (EFW) facilities (financial assistance for EFW 
projects is available from the Ministry of Energy.) 


How to Apply 


Municipalities may apply for program assistance through the ministry's 
Waste Management Branch. Assistance for treatment, processing and 
disposal facilities may be obtained by contacting the local Environment 
Ontario office and completing the appropriate forms. Applications for 
FAP and WMIP funding for disposal facilities will be selected on an 
environmental health priority basis. The deadline date for application 
will be November 30 of the preceding fiscal year. 


Funding Levels 


Population Size: Grant Available: 
Under 7,500 75 per cent 
Groups of Municipalities 60 per cent 
Over 7,500 50 per cent 


For More Information 


Contact Environment Ontario, Waste Management Branch, Waste Reduction 
section, (416)623-5200". 


Environment Ontario regional offices: 
Kingston : (613) 549-4000 London : (519) 661-2200 


Hamilton : (416) 521-7640 Sudbury: (705) 675-4501 
Thunder Bay: (807) 475-1205 Toronto: (416) 424-3000 
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Recycling saves resources, energy and landfill space, even as it 
reduces the pollution associated with the production of new goods from 
raw materials. It is one of the 4Rs of waste management: reduce, 
reuse, recycle and recover. 


Environment Ontario is committed to providing the infrastructure, 
technical expertise and financial assistance that will allow Ontario's 
people, institutions and businesses to adopt this environmentally and 
economically prudent approach to waste management. 


Municipal Recycling Support Program 


The curbside blue box has become the most visible symbol of 
recycling in Ontario. Funding for the start-up of each blue box 
project is shared jointly by the municipality, the soft drink industry 
and Environment Ontario through the municipal recycling support program 
(MRSP). The ministry spent $3.6 million on municipal recycling in 
1986-87, $5.1 million in 1987-88 and committed $7.7 million towards 
municipal multimaterial recycling in the 1988-89 fiscal year. 


Three years ago there were only seven municipalities with blue box 
curbside recycling projects in Ontario. Today, more than 110 names 
appear on the honor roll of municipalities with blue box recycling 
projects. 


This year, more than 130,000 metric tonnes of paper, glass, metals 
and PET (polyethylene terephthalate) soft drink containers are being 
recycled through blue box projects. The ministry expects to surpass 
170,000 tonnes next year. 


Helping Students Recycle in their Classrooms 


Schools are now also joining the recycling movement. In October, 
Environment Minister Jim Bradley announced a new school recycling 
program called Student Action for Recycling (STAR). The STAR program's 
pilot phase began in January 1989 in 16 schools in communities served 
by blue box curbside recycling projects. All schools in these 
communities are eligible to join the STAR program in its provincewide 
start-up in September 1989. The total cost of establishing school 
recycling across the province is estimated at $10 million and is 
expected to take several years to implement. 


Beyond the Blue Box 


The ministry is also helping to fund municipal recycling projects 
which go beyond the blue box program. In Guelph, for example, it 
funded a pilot recycling project involving 2,000 tenants in seven 
apartment buildings. It proved successful and is being implemented in 
every apartment building in the city. Also in Guelph, the ministry is 
supporting a demonstration project to evaluate a mechanical sorting 
machine designed to separate steel and aluminum cans, glass and two- 
litre PET plastic soft drink containers. 


The ministry is also funding a pilot waste recovery project in 
Guelph to collect domestic and commercial organic waste material to 
produce a marketable compost. The results of the recovery project will 
be used to evaluate the feasibility of achieving a diversion of up to 
30 per cent of the waste stream, as well as the effectiveness of 
implementing a full-scale, city-wide organic material recovery and 
composting system. 


The ministry's Waste Management Branch also provides technical 
assistance in market development for recovered and recycled products. 


Industrial 4Rs 


Household waste represents about half of the total waste stream 
going into municipal landfills. The other half comes from commercial/ 
industrial material collected by private waste haulers. 


Through the ministry's industrial 4Rs program, the ministry 
provides financial and technical assistance to industries for 
developing sound waste management systems based on the 4Rs approach. 
In 1988, funding for industrial 4Rs initiatives was doubled to $2.5 
million. Financial assistance has been committed to 50 projects ina 
variety of industries including rubber tires, wood, food processing, 
electroplating, cardboard and steel. A further 40 projects are under 
consideration. 


For further information please contact: 


Environment Ontario 

Waste Management Branch 

40 St. Clair Avenue West, 5th Floor 
TOLONEO. “OntarLo 

M4V 1M2 

(226) 3235-5 295 
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ABOUT THE MUNICIPAL REDUCTION/REUSE PROGRAM 


Introduction 


Environment Ontario presents the Municipal Reduction/Reuse Program to 
encourage greater awareness of buying habits and products that will reduce 
waste production rates. The information below will assist proponents to 
apply for funding under this program. Additional information or 
clarification can be obtained from the Waste Management Branch of the 
ministry. 


Background 


Municipalities have the challenging responsibility of operating effective 
systems to collect and dispose of waste produced by residents and 
businesses. Public demand for environmental considerations, growth in 
waste quantities, and limited disposal site capacity, demand waste 
management strategies that are environmentally acceptable and reduce solid 
waste directed to landfill sites. 


Environment Ontario promotes reduction and reuse of waste materials to meet 
this challenge. The Municipal Reduction/Reuse Program enhances other 

ministry policies and programs to encourage the development of sound waste 
management practices in Ontario. 


Grants Available 


Grants towards the capital, promotional and developmental costs of a 
proposal will be considered for funding. 


Eligible Applicants 


All municipalities, private sector organizations and individuals are 
eligible for projects aimed at reduction or reuse of waste materials that 
would otherwise be directed to municipal landfill. Capital projects will 
only be considered through municipalities. 


Eligible Proposals 


Assistance may be obtained for projects to alter consumer waste generating 
behavior or to reduce the amount of waste requiring treatment or disposal, 
for example, home composting, packaging, new product approaches. 


Eligible Costs 


Proponent may receive up to 50 per cent of promotional costs, and up to 
50 per cent of capital costs incurred by municipalities. Development of 
creative materials or approaches (educational pamphlets, promotional 
programs) may be funded up to 100 per cent to a limit of $25,000 per 
project. 


Ineligible Costs 


Any projects eligible for funding under other government programs must be 
identified. Duplicate funding will not be considered. 


Any expense previously incurred by the proponent will not be funded. 


Application Procedure 


® Applications for assistance should be made to the Waste Management 
Branch. 


® Applicants will be assessed by the Waste Management Branch or by a 
committee drawn from that branch and regional operations personnel. 


® Eligible proposals will be evaluated according to program criteria. 


°® A priority for funding consistent with availability of funds will be 
assigned. 


°® A contract/agreement will be negotiated where appropriate to cover 
requirements for recording, reporting, auditing, payment, public 
relations and termination. 


® Initially, proposals will be evaluated and funded as received, however, 
in subsequent years proponents for municipal programs will be expected 
to apply for financial assistance before October lst of the previous 
fiscal year. 


Evaluation Factors 
Applications will be evaluated based on the following factors: 


- Compatibility with waste management master plan program for the 
municipality involved; 

- Scope of project and potential for further application in Ontario; 

- Impact on the quality and quantity of the municipal waste stream; 

- Potential for implementation; 

- Cost/benefit analysis; 

- Technical and business competence of proponent. 


Grant Payment 


Payments will be made at agreed intervals with documentation. 
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A COMPLETE CHAIN OF RESPONSIBILITY 
IN THE MANAGEMENT OF HAZARDOUS AND LIQUID INDUSTRIAL WASTES 


Introduction 


What are hazardous wastes? They can be anything from a used can of 
paint thinner to chemicals with long names like methyl ethyl ketone 
peroxide. They can be toxic, corrosive, or ignitable. They may be 
generated by an industry, a store or even in your home. 


Whatever the waste, or wherever its source, one thing is certain: 
everyone has a degree of responsibility for its proper handling. 


We demand cars, telephones and electrical appliances; we want 
weed-free lawns and wrinkle-free synthetic fabrics. By satisfying 
these desires, hazardous wastes may be produced. 


All wastes, even non-hazardous wastes, are a cause for concern 
and as a society we must work toward reducing, reusing, recycling and 
recovering as much of our waste as possible. Realistically, of 

course, we will always be left with some waste requiring treatment or 
disposal. 


The Ontario waste management regulation (Ontario Regulation 309) 
has been designed to help ensure that liquid industrial and hazardous 
wastes are handled with care. The regulation establishes 
responsibilities for waste generators, carriers and receivers that 
track wastes from the point of generation to either eventual recycling 
or final disposal. 


The Manifest System 


Generators, carriers and receivers of waste are tied together by the 
manifest system to provide a complete chain of responsibility. The 
manifest system was first introduced in 1977 and has undergone a 
number of modifications. The waste management regulation has 
incorporated some further changes and the system has now evolved into 
a very efficient tool, not only for the ministry, but also for the 
generators, carriers and receivers of liquid industrial and hazardous 
wastes. 


The manifest consists of a six-part form that must be completed, 
for each load of waste, by the generator, carrier and receiver. It 
provides details about the waste, its origin and destination. 


Manifest forms are provided only to carriers approved under the 
Environmental Protection Act. These carriers are responsible for 
having a supply on hand and using them as required for each shipment 
of waste. It is illegal for carriers to transport liquid industrial 
or hazardous wastes without having a completed manifest in the 


vehicle. 


The generator, however, must indicate on the manifest form the 
initial action a driver should take in case of an accident or 
emergency. This information must include names and telephone numbers 
of the people who should be contacted if such an event should occur. 


Copies of the manifest must be forwarded to the Waste Management 
Branch of the ministry by both the generator and receiver to allow the 
ministry to track every load of waste shipped in the province. 


Generator Responsibilities 


The key to wise waste management is a comprehensive monitoring and 
control program based on sound information. 


Environment Ontario has developed a program that requires 
generators of waste to register with the ministry. Registration 
provides information to allow the ministry to develop a comprehensive 
profile of the wastes generated in Ontario. This profile is used as 
the basis for the entire waste management control system. The 
manifest provides the vital link to ensure that all types of waste, 
identified through waste registration, are properly transferred. 


Under the regulation, all generators are required to assess their 
wastes according to specific criteria. These criteria are outlined in 
Regulation 309 and the "Registration Guidance Manual for Generators of 
Liquid Industrial and Hazardous Wastes". If the wastes are found to 
be subject to the regulation, after this assessment, then the company 
and the waste(s) must be registered with Environment Ontario. The 
generator must enter the generator registration number assigned by the 
ministry on the manifest. 


Generators must ensure that the carrier they use is operating 
under a valid Certificate of Approval issued by the ministry, and uses 
a manifest for each waste transaction. Prior to each transaction, the 
generator must identify the intended receiving facility on the 
manifest form obtained from the carrier. If, for any reason, the 
waste is refused by the receiving facility designated on the manifest, 
the generator is responsible for either finding an alternative 
disposal facility or taking back the waste. 


The sixth copy of the manifest is to be returned by the receiver 
to the generator within three days of waste receipt. If the copy is 
not received within two weeks from the original transaction, the 
generator should follow up. After four weeks, if the disposition of 
the waste cannot be determined, the ministry must be notified by the 
generator. It is the generator's responsiblity to make sure that each 
load of waste generated has been received at an approved site. 


Carrier Responsibilities 


The carriers of liquid industrial and hazardous wastes hold an 
important position in the waste management field. With the manifest 
System, they tie together the various elements and activities in the 
handling of these wastes. 


Only carriers operating with a valid Certificate of Approval 
issued by the ministry may transport liquid industrial or hazardous 
wastes. This certificate specifies the types of waste approved for 
transportation by the carrier and is to be kept in each vehicle that 
is part of the carrier's operations. To help generators and the 
ministry identify approved carriers, both the company's name and the 
Certificate of Approval number must be printed on the side of each 
vehicle. 


The ministry will only issue a supply of manifest forms to 
approved carriers. At the time of waste collection, the carrier must 
complete the appropriate part of the manifest and give the form to the 
generator. The carrier must not accept the waste unless the generator 
completes the appropriate part of the manifest. The carrier must 
deliver the waste only to the intended receiver or alternative site, 
designated by the generator. 


In addition to the above requirements, carriers must provide 
training for all drivers of vehicles used to transport hazardous and 
liquid industrial wastes. 


Receiver Responsibilities 


Since the early 1970s, waste receivers have had to operate under a 
ministry issued Certificate of Approval. The classes of wastes 
approved for reception at the facility are specified on the face of 
the certificate. 


When each load of waste is delivered to a receiving facility, the 
receiver must check to ensure that the waste is in fact the same waste 
identified on the manifest. Following a positive identification, the 
class of waste on the manifest must be compared to the receiver's 
Certificate of Approval. Wastes must be rejected if the waste class 
is not included on the certificate. For every load that is rejected, 
the receiver must file a written refusal report with the ministry 
identifying the generator, carrier, manifest and reason for refusal. 


Upon waste receipt, the receiver must complete the manifest form 
provided by the carrier and mail the third copy to the ministry. The 
sixth copy must be returned by the receiver to the generator to 
provide confirmation that the waste has been received at an approved 
fact reve 


Other Links in the Chain of Responsibility 


Environment Ontario is also a part of the chain of responsibility. 
Our role is to monitor, to regulate and to generally oversee the waste 
management program for Ontario. 


To meet the needs of this role, the ministry operates a 
computerized tracking system using the manifest. The computer 
contains profiles of every hazardous and liquid industrial waste 
generator, carrier and receiver in the province. Manifest copies 
received from the generator and receiver are automatically compared to 
each other and to the computer profiles and any irregularities 
identified. Any irregularity is subject to investigation by ministry 
staff. 


As citizens of Ontario, you also have a role. Your involvement 
was sought through our blueprint for waste management public 
participation program, and hundreds of citizens and organizations 
responded by giving us valued opinions and ideas. These ideas helped 
to formulate the waste management regulation. We invite you to 
continue this involvement. 


Liquid industrial and hazardous wastes do require special 
attention and the Ontario waste management regulation sees that it is 
provided. By tracking the waste from its origin to its final 
destination, we know that the environment and the people of Ontario 
are being well protected today and in the future. 


Handle with care, that is what the waste management regulation is 
all about. 


For further information contact: 


Industrial Waste Management Unit 
Waste Management Branch 

40 St. Clair Avenue West 
TOronto/MOntario 

(416) 323-5200 


Ontario 
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Every householder who separates recyclables from garbage contributes to 
the well-being of our natural environment. But how much can one 
household do? 


® By recycling newspaper, the average household saves 1.5 trees every 
year. 


Because it takes less energy to produce goods from recycled 
materials than from raw resources, recycling the newspaper, glass, 
steel, aluminum and two-litre polyethylene terephthalate (PET) soft 
drink bottles from an average household saves about 407 kilowatt- 
hours of electricity every year. By way of comparison, the typical 
Ontario home uses about 1,000 Kilowatt-hours of electricity annually. 


® This 407 kilowatt-hour saving means a recycling household saves 4.7 
kilograms of sulphur dioxide and nitrogen oxides from being emitted 

into the air by thermal electrical generating stations. These 

chemical substances cause acid rain. 


Recycling the material collected from the typical household saves 
nearly 0.3 cubic metres of landfill space every year. 


With one million Ontario households recycling, the environmental and 
economic benefits multiply to impressive dimensions. 


© Recyclers save 1.5 million trees or roughly 1,750 hectares of forest 
every year from being cut down. 


Recyclers conserve 407 million kilowatt-hours of electricity every 
year. This is sufficient to provide the electrical needs (excluding 
heating) of about 400,000 homes. 


Recyclers prevent 4,760 tonnes of acid-rain-causing sulphur dioxide 
and nitrogen oxides from being released into the atmosphere. 


285,600 cubic metres of landfill space is saved every year, which is 
equivalent to the amount of landfill space that the city of 
Kitchener uses in a year. 


The use of recycled materials reduces the energy required for the 
production of steel and paper by more than half, and of aluminum by 
about 70 per cent. Using recycled glass or steel in a manufacturing 
process can reduce water consumption by about 50 per cent. 
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LAKE SIMCOE STRATÉGIE DE GESTION 


ENVIRONMENTAL MANAGEMENT 
STRATEGY 


PURPOSE 


The purpose of the five-year Lake Simcoe Environmen- 


tal Management Strategy is to restore the water quality 
of Lake Simcoe so that it will support a naturally repro- 
ducing cold-water fishery. 


THE PARTNERS 


The strategy’s partners are the ministries of the 
Environment, Natural Resources, Agriculture and Food 
and the Lake Simcoe Region Conservation Authority. 

The conservation authority will co-ordinate 
the activities of the participants and the concerns of its 
member municipalities. (A conservation authority is 
supported by the Ontario government and the munici- 
palities within its area of responsibility.) 


THE MINISTRY OF THE ENVIRONMENT’S ROLE 
IN THE STRATEGY 


The Ministry of the Environment will play a major role 


in regulating phosphorus discharges into Lake Simcoe, 
monitoring and researching ways to improve water 
quality. 

The major sources of phosphorus in waterways 
are run-off from fertilized fields — fertilizers contain 
phosphorus — and discharges from municipal sewage 
treatment plants. Many household soaps, detergents 
and cleaning compounds contain phosphorus. 


REGULATION 


The Ministry of the Environment is committed to hold- 
ing the line on the amount of phosphorus discharged 
into Lake Simcoe. To do this, the ministry will closely 
monitor municipal sewage treatment plants. 

To date, ministry-imposed controls at the Barrie 
and Orillia plants, and the diversion of sewage from 


ENVIRONNEMENTALE DU 
LAC SIMCOE 


OBJET 


La Stratégie de gestion environnementale du lac Simcoe, 
d’une durée de cing ans, vise a restaurer la qualité de 
l'eau pour que le lac puisse soutenir une population de 
poissons d’eau fraiche. 


LES PARTENAIRES 


Y participent le ministère de l'Environnement, le minis- 
tére des Richesses naturelles, le ministère de l'Agricul- 
ture et de l'Alimentation et l'Office de protection de la 
nature de la région du lac Simcoe. 

C'est l'office qui se charge de coordonner la 
mise en oeuvre de la stratégie et d'examiner les préoccu- 
pations des municipalités intéressées. (Un office de pro- 
tection de la nature est subventionné par le gouvernement 
provincial et par les municipalités qui se trouvent sur 
son territoire.) 


LE RÔLE DU MINISTÈRE DE L'ENVIRONNEMENT 


Le ministère de l'Environnement joue un rôle de pre- 
mier plan : réglementer les rejets de phosphore dans le 
lac Simcoe, surveiller la qualité de l'eau et chercher des 
moyens de l'améliorer. 

La présence de phosphore dans un lac ou une 
rivière est souvent attribuable au lessivage des terres fer- 
tilisées (les engrais contiennent du phosphore) et aux 
déversements des usines d'épuration des eaux d'égout. 
Un grand nombre de savons, de détergents et d'agents 
de nettoyage renferment du phosphore. 


LA RÉGLEMENTATION 


Le ministère de l'Environnement s'est engagé à restreindre 
le volume des déversements de phosphore dans le lac 
Simcoe. Aussi surveillera-t-il de près les usines muni- 
cipales d'épuration. 


Newmarket and Aurora to the Duffin Creek sewage 
treatment plant east of Toronto, have cut phosphorus 
discharges from sewage treatment plants into the lake 
by more than 50 per cent. 

In recent years, total phosphorus concentra- 
tions in Cooks Bay near Keswick have been more than 
25 parts per billion (ppb) and in Kempenfelt Bay near 
Barrie have been more than 20 ppb. To avoid algae 
blooms, phosphorus concentrations should not exceed 
20 ppb. 

To hold this line, the ministry has told area 
municipalities that they must not increase their phos- 
phorus discharges into Lake Simcoe. This means that 
municipalities must upgrade their sewage treatment 
plants to keep pace with residential, commercial and 
industrial growth. 


RESEARCH 


Phosphorus is one of the nutrients that plants, such as 
algae and weeds, need to grow. When a lake has a high 
level of phosphorus, algae and weeds proliferate. When 
they die, they sink to the bottom of the lake and decay. 
In the process, the decaying plants consume the oxygen 
that fish, such as lake trout — that prefer the cooler 
water often found in the deeper reaches of a lake — 
need to survive. 

Ministry scientists are developing a computer- 
based model, which will help them predict how phos- 
phorus, oxygen and plants will interact and the effect 
this will have on fish habitats. Ministry scientists will 
also use the model as a guide to regulate phosphorus 
discharges. 

A similar approach was used with success by 
Canadian and American jurisdictions to reduce high 
phosphorus levels in Lake Erie. 


MONITORING 


Ministry scientists will also monitor the lake’s health 
by examining other indicators such as phytoplankton — 
a small, suspended species of algae. The ministry will 
monitor the amount of phytoplankton present in four 
water intakes in the Lake Simcoe watershed area, 
Brechin, Beaverton, Keswick and Sutton. 

Ministry scientists will also regularly test water 
quality at 10 stations in the open lake. 

Furthermore, as most of the agricultural phos- 
phorus flowing into Lake Simcoe comes from the 
heavily cultivated Holland River watershed, the minis- 
try will monitor water quality at key points on the 
river's tributaries. Checking water quality in this area 
has revealed that the amount of phosphorus flowing 
out of the Holland Marsh dropped to 3.5 tonnes in 1987 
from 11.5 tonnes in 1982. 


Jusqu'ici, les rejets de phosphore de cette / 
source ont diminué de plus de 50 % grace aux contfules 
qu'il a imposés aux usines dé Barrieet d’Orillia, et a 
l'acheminement des eaux d'égout de Newmarket et 
d'Aurora vers l'usine de Duffin Creek, à l'est de Toronto. 

Ces dernières années, la teneur en phosphore 
était supérieure à 0,025 milligramme par litre (mg/L) 
dans la baie Cook, près de Keswick, et à 0,02 mg/L dans 
la baie de Kempenfelt, près de Barrie. Pour prévenir la 
prolifération des algues, la concentration doit être main- 
tenue en-deca de 0,02 mg/l. 

Face à cette situation, le ministère a sommé les 
municipalités de la région de ne pas augmenter leurs 
déversements de phosphore dans ie lac Simcoe. Elles 
doivent ainsi moderniser leurs usines d'épuration en 
fonction de la croissance résidentielle, commerciale et 
industrielle. 


LES RECHERCHES 


Les chercheurs du ministère mettent actuellement au 
point un modèle informatisé qui permettra de prévoir 
les effets des déversements de phosphore sur le lac. 

Le phosphore n'est pas toxique, mains les algues 
et autres plantes aquatiques en ont besoin pour se déve- 
lopper. Un lac qui contient beaucoup de phosphore 
contiendra donc plus d'algues. Celles-ci, quand elles 
meurent, coulent vers le fond où elles se décomposent 
et consomment l'oxygène indispensable à la survie de 
poissons comme la truite de lac, qui affectionnent les 
eaux fraîches des profondeurs. 

Le modèle de simulation aidera les chercheurs du 
ministère à prédire les répercussions qu’aura le processus 
sur la faune et la flore du lac Simcoe. Le ministère se ser- 
vira aussi du modèle comme moyen de contrôler les 
déversements de phosphore. 

D'autres compétences canadiennes et améri- 
caines ont adopté une méthode similaire pour le lac Érié. 


LA SURVEILLANCE 


Les chercheurs du ministère vont également surveiller la 
santé du lac en examinant d’autres indicateurs, comme 
le phytoplancton, ensemble d'organismes végétaux de 
taille microscopique, dont ils contrôleront la quantité à 
quatre points de prélèvement du bassin versant du lac 
Simcoe : Brechin, Beaverton, Keswick et Sutton. 

Les chercheurs analyseront aussi régulièrement 
la qualité de l’eau à dix stations dans le lac. 

En outre, comme la charge de phosphore que 
recoit le lac provient du bassin versant de la riviére 
Holland, le ministère va surveiller la qualité de l'eau à 
des points clés des affluents de cette rivière. On a 
observé que la quantité de phosphore à s'écouler du 
marais Holland avait baissé de 11,5 tonnes en 1982 à 3,5 
tonnes en 1987. 

Enfin, le ministère surveillera la qualité de l’eau 
d’autres rivières du bassin du lac Simcoe. 


Finally, the ministry will monitor water quality 
in other rivers in the take Simcoe basin. 


BACKGROUND 


Until the mid-1970s, Lake Simcoe and the rivers and 
streams which drain into it, were considered by anglers 
to offer some of the best fishing in the province. But as 
the lake’s water quality deteriorated, algae blooms 
became common, whitefish practically disappeared 
from the lake, and lake trout stopped reproducing. 

In addition, Orillia was having problems with 
the taste and odor of its drinking water. 

Tourists, resort operators and municipal em- 
ployees complained to provincial ministries and the 
Lake Simcoe Regional Conservation Authority about 
Lake Simcoe’s water quality. Government scientists 
said that high phosphorus levels caused the problems. 

In response to the complaints, the Lake Simcoe 
Environmental Management Strategy was launched. 

Between 1980 and 1985, the ministries of 
Natural Resources, Agriculture and Food and the con- 
servation authority worked together to find the sources 
of phosphorus and the effects on the lake’s health. 

At the same time, Environment Ontario acted 
to reduce the amount of phosphorus discharged into 
the lake. Barrie and Orillia, for example, were required 
to upgrade their sewage treatment plants. Between 
1981 and 1988, the two cities reduced the amount of 
phosphorus, which they discharged into the lake, by 
one-third to about eight metric tonnes a year. Also, 
sewage from Newmarket and Aurora was diverted to the 
Duffin Creek sewage treatment plant on Lake Ontario 
via the York-Durham trunk sewer — a large sewer run- 
ning through the regional municipalities of York and 
Durham. This reduced the amount of phosphorus 
entering the lake by six metric tonnes a year. 

The four ministries and the conservation 
authority produced a report calling for a co-ordinated 
five-year program to protect and improve the water 
quality of Lake Simcoe. This is the Lake Simcoe Envi- 
ronmental Management Strategy. 


HISTORIQUE 


Jusqu’au milieu des années 70, le lac Simcoe et ses 
affluents étaient trés populaires auprés des amateurs de 
péche de la province. Avec le développement des 
algues, cependant, le corégone a disparu et la truite de 
lac a cessé de se reproduire. 

De plus, l’eau potable présentait des goût et des 
odeurs à Orillia. 

Les touristes, les exploitants de centres de villé- 
giature et les employés des municipalités se sont plaints 
de la qualité de l'eau du lac Simcoe aux ministères pro- 
vinciaux et à l'office de protection de la nature de la 
région. Les chercheurs du gouvernement ont fait remar- 
quer que la forte teneur en phosphore était à l'origine 
des problèmes. 

C'est pour donner suite à ces plaintes que la 
Stratégie de gestion environnementale du lac Simcoe 
était créée. Le ministère de l'Environnement participe à 
cette dernière depuis le début. 

Entre 1980 et 1985, le ministère des Richesses 
naturelles, le ministère de l'Agriculture et de l'Alimentation 
et l'office de protection de la nature ont collaboré pour 
repérer les sources de phosphore et déterminer leurs 
effets sur la santé du lac. 

Parallèlement, ils ont pris des mesures pour 
réduire les apports de phosphore. Les municipalités de 
Barrie et d’Orillia, par exemple, ont été forcées de 
moderniser leurs usines d'épuration des eaux d'égout. 
Entre 1981 et 1988, les deux villes avaient réduit de huit 
tonnes métriques le volume de leurs déversements de 
phosphore. En outre, les eaux d’égout de Newmarket et 
d'Aurora, rejetées jusque-là dans le lac Simcoe, ont été 
réacheminées vers le lac Ontario au moyen du grand 
collecteur qui traverse les municipalités régionales de 
York et de Durham. En conséquence, six autres tonnes 
de phosphore n'étaient plus vidées dans le lac. 

Enfin, par suite d'études réalisées, les quatres 
ministères intéressés et l'office de protection de la nature 
ont rédigé un rapport dans lequel ils demandaient l'éta- 
blissement d'un programme quinquennal visant à proté- 
ger et à restaurer la qualité de l'eau du lac. Ainsi est née 
la Stratégie de gestion environnementale du lac Simcoe. 
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THE PERMIT TO TAKE 
WATER PROGRAM 


Ontario has an abundance of fresh water. But it is not 
for the taking — at least not without a permit. 

Under the Ontario Water Resources Act, 
Environment Ontario has the authority to regulate the 
amount of water individuals may take from streams, 
rivers, lakes, ponds and reservoirs, as well as from 
groundwater sources. The ministry’s program is called 
the Permit to Take Water Program. It is based on sec- 
tion 20 of the act and allows the ministry to settle 
complaints and to regulate the use of surface and 
groundwaters. Those who contravene the act are guilty 
of an offence and subject to a fine. 


WHO NEEDS A PERMIT? 


Under the act, individuals and corporations need a 

permit: 

® to take more than 50,000 litres of water a day. That is 
approximately enough water to cover one-quarter of 
a hectare (half an acre) with two centimetres of water; 

e to use water to irrigate pastures, commercial crops, 
golf courses and public parks, as well as to fill a 
pond used for recreation or to supply an aquaculture 
business; 

You do not need a permit to draw water: 

e for ordinary household use; 

- e to water livestock, poultry, lawns or home gardens; or 

e to fight fires. 

The permits are available free of charge. 

The Permit to Take Water Program does not 
guarantee or allocate water to the user. The program 
does try to make sure that everybody has enough water. 
So, if taking water from a river, stream, lake, reservoir 
or groundwater source interferes with another estab- 
lished use for water, alters the esthetic quality or the 
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LE PROGRAMME DE 
RÉGLEMENTATION DES — 
PRÉLÈVEMENTS D'EAU 


L’Ontario jouit d'importantes réserves d'eau douce, mais 
nul ne peut y puiser comme bon lui semble, du moins 
non sans autorisation. 

Aux termes de la Loi sur les ressources en eau 
de l'Ontario, le ministère de l'Environnement est investi 
du pouvoir de réglementer la quantité d'eau qu'une 
personne est en droit de prélever dans les rivières, les 
ruisseaux, les lacs, les réservoirs, les étangs et les nappes 
souterraines. Aussi le ministère a-t-il mis sur pied un 
programme de réglementation des prélèvements d’eau, 
qui découle de l’article 20 de la loi et qui lui permet de 
régler les litiges et de contrôler l'usage des eaux de — 
surface et des eaux souterraines. Quiconque contrevient 
à cette loi commet une infraction et est passible d’une 
amende. 


QUI DOIT FAIRE LA DEMANDE D'UN PERMIS? 


En vertu de la loi, les personnes et les sociétés doivent 

se procurer un permis : 

® pour prélever plus de 50 000 litres (10 000 gallons 
impériaux) d’eau par jour. Une telle quantité 
permettrait de couvrir de deux centimètres (trois 
quarts de pouce) d'eau un quart d’hectare ou un demi 
acre de territoire; 

* pour irriguer les pâturages, les cultures commerciales, 
les terrains de golf et les parcs publics ou pour remplir 
un étang servant a des fins récréatives ou a 
approvisionner une entreprise aquicole. 

Il n'est pas nécessaire de se procurer un permis pour 

prélever de l’eau destinée : 

¢ à un simple usage domestique; 

e à abreuver le bétail et la volaille, et à arroser les 
pelouses ou les jardins privés; ou 

e à combattre un incendie. 

Le permis est gratuit. 

. Le programme ne garantit ni n'alloue a 
l'utilisateur un approvisionnement en eau. Il veille — 
uniquement à ce que l’approvisionnement soit suffisant 


the natural function of the body of water or deprives 
neighbors of enough water to meet their minimum 
daily needs, the ministry may restrict or prohibit the 
taking of water authorized under the program. This 
restriction may also take effect when there is a 


drought. 


FOR ADDITIONAL INFORMATION 


For an application form or for additional information 
on the Permit to Take Water Program, please contact 
the nearest regional office of Environment Ontario. 


Northwestern Region 
Box 5000 


435 James Street South 


Thunder Bay, Ontario 
P7C 5G6 
(807)475-1205 


West Central Region 
119 King Street North 
Hamilton, Ontario 
L8P 4T9 
(416)521-7640 


Central Region 

7 Overlea Boulevard 
Toronto, Ontario 
M4H 1A8 
(416)424-3000 


Southeastern Region 
Box 820 

133 Dalton Street 
Kingston, Ontario 
K7L 4X6 
(613)549-4000 


Northeastern Region 
199 Larch Street 
Sudbury, Ontario 
P3E5P9 
(705)675-4501 


Southwestern Region 

985 Adelaide Street South 
London, Ontario 

N6E 1V3 

(519)661-2200 


pour subvenir aux besoins de tous. Par conséquent, si la 
prise d’eau dans une riviére, un ruisseau, un lac, un 
réservoir ou une nappe souterraine nuit à un autre usage 
établi, altère la qualité esthétique ou la fonction naturelle 
de la pièce d'eau ou bien empêche d'autres usagers 
d'obtenir une quantité suffisante d'eau pour leurs 
besoins quotidiens, le ministère peut limiter ou interdire 
le prélèvement autorisé en vertu du programme. Cette 
restriction peut également être appliquée en période de 
sécheresse. 


POUR DE PLUS AMPLES RENSEIGNEMENTS 


On trouvera dans le feuillet d’information intitulé « Ren- 
seignements sur le programme de réglementation des 
prélèvements d'eau » une foule de données sur la légis- 
lation, le permis de prélèvement d'eau et les modalités 
d'obtention. Pour se procurer un exemplaire du feuillet, 
un formulaire de demande ou encore des précisions sur 
le programme, communiquer avec le bureau régional 
d'Environnement Ontario le plus proche. 


Région du Nord-Ouest Région du Sud-Est 
C.P. 5000 C:P4820 
435, rue James sud 133, rue Dalton 


Thunder Bay (Ontario) Kingston (Ontario) 
P7C 5G6 K7L 4X6 
(807) 475-1205 (613) 549-4000 


Région du Centre-Ouest 
119, rue King nord 199, rue Larch 
Hamilton (Ontario) Sudbury (Ontario) 
L8P 4T9 P3E5P9 

(416) 521-7640 (705) 675-4501 


Région du Centre Région du Sud-Ouest 
7, boulevard Overlea 985, rue Adelaide sud 
Toronto (Ontario) London (Ontario) 
M4H 148 N6E 1V3 

(416) 424-3000 (519) 661-2200 


Région du Nord-Est 
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OBTAINING FINANCIAL SUPPORT 
FOR A HOUSEHOLD HAZARDOUS 
WASTE COLLECTION PROGRAM 


BACKGROUND 


Environment Ontario has been providing start-up grants 
to municipalities for Household Hazardous Waste 
(HHW) collection projects since April 1986. The 
HHW program is a means to reduce waste volumes 
generated by householders and to divert hazardous 
waste away from landfill and sewage systems. As of 
April 1, 1989, the terms of financial support provided 
by the ministry for HHW collection program have 
been revised. 

Under the original HHW program, which 
expired on March 31, 1989, grants were provided to 
municipalities to set up and promote special waste days 
during which the public was given an opportunity to 
deliver certain household hazardous wastes to desig- 
nated depots. These wastes mostly consisted of oil-based 
and latex paints, oils and solvents. They also included 
pesticides, medical compounds, batteries, propane 
cannisters, bleaches, and other corrosive and incendiary 
substances. Municipalities were eligible to receive 
grants for up to 50 per cent of the operating costs to a 
maximum of $10,000 per special waste-day project per 
year. In addition, selected promotional materials (i.e. 
pamphlets, posters and utility bill inserts) were provided 
without charge to municipalities. 

The ministry continues to recognize that some 
financial assistance is desirable to continue the practice 
of special collection and disposal of household hazard- 
ous waste throughout Ontario. However, under a revised 
HHW program, the emphasis will be on linking the 
level of financial support to the proportion of certain 
wastes that are recycled or reclaimed. 


THE NEW HOUSEHOLD HAZARDOUS WASTE PROGRAM 


Accordingly, the ministry has modified its approach to 
providing financial support for HHW projects. Grants 
will continue to be provided in support of multi-material 


SUBVENTIONS POUR LA 
COLLECTE DES DECHETS 
DOMESTIQUES DANGEREUX 


HISTORIQUE 


Depuis le mois d’avril 1986, Environnement Ontario 
offre des subventions aux municipalités désireuses 
d'organiser une collecte des déchets domestiques dan- 
gereux. Il vise ainsi à réduire le volume des ordures 
ménagères et à faire en sorte que les déchets dangereux 
n'aboutissent plus dans les décharges ou dans les 
réseaux d'égouts. En avril 1989, les modalités de l’aide 
financière ont été modifiées. 

À l'origine, les subventions accordées en vertu 
du programme, qui a pris fin le 31 mars 1989, permet- 
taient aux municipalités d'organiser des journées de col- 
lecte et d'en faire la publicité. Les jours en question, les 
gens pouvaient déposer certaines catégories de déchets 
domestiques dangereux à un endroit prévu à cette fin. 
Ces déchets se composaient essentiellement de peintu- 
res, d'huiles et de solvants. S'y ajoutaient les pesticides, 
les produits pharmaceutiques, les batteries, les boîtes à 
propane, les teintures et d’autres substances corrosives 
ou inflammables. Les municipalités étaient admissibles 
à une subvention pouvant atteindre 50 p. 100 des frais 
de fonctionnement, jusqu'à concurrence de 10 000 $ 
par collecte par année. En outre, le matériel publicitaire 
(dépliants, affiches et encarts à insérer avec les factures 
d'électricité ou de téléphone) leur était offert gratui- 
tement. 

Le ministère sait à quel point il est important 
d'offrir une certaine aide financière aux municipalités 
pour le ramassage et l'élimination des déchets dangereux. 
Or, cette aide, selon la nouvelle formule, sera propor- 
tionnelle au volume de déchets qui sont recyclés ou 
récupérés. 


LA NOUVELLE FORMULE 


En conséquence, le ministère a modifié son approche. II 
accordera toujours des subventions pour les services de 
collecte, mais ceux-ci pourront prendre la forme soit de 
journées spéciales, soit de centres permanents, qui 
gagnent en popularité en raison de leur commodité. 


collection projects, as under the original program. 
However, they will be available for projects established 
in either of two formats: as special waste day/weekends 
or as permanent depots, which are becoming more 
popular because of the increased disposal convenience 
offered to householders. 

Promotional materials will also be provided to 
grant recipients without charge, as before. 

Under the new HHW program, community 
associations and unorganized settlements, as well as 
municipalities, will be eligible for financial support. 

To obtain financial support for either a special 
waste day/weekend, or a permanent depot, certain 
requirements must be fulfilled. 


FUNDING FOR SPECIAL WASTE DAY/WEEKEND EVENTS —__ 


The amount of funding in one year for any special waste 
day/weekend event will be limited to 50 per cent of 
the incurred costs up to $5,000. 

However, the funding amount can potentially 
increase by an additional maximum of $10,000 (for a 
total of $15,000) or a part of $10,000 equivalent to the 
proportion of collected volume of latex paint, oil-based 
paint and crankcase oil diverted from disposal to re-use 
and re-refining. In other words, the total grant will be 
calculated according to the following funding formula: 


Total volume of paint and 


$5,000 + $10,000 oil recycled 


Total volume of paint and 
oil collected 


Documentation supporting the reported recy- 
cling activity in support of a claim will be required or 
the grant will not exceed $5,000. Funding will apply 
only toward direct expenses of conducting a project and 
not to feasiblity studies or consultant's costs. 
Eligible net expenses (after any revenues from 
service charges, sale to recycling firms, or other grants) 
include: 
¢ disbursements to a commercial waste management 
company (including sorting, transportation and 
disposal): 

® equipment capital expenditures or rental; 

e collection site rental; 

© insurance; 

® promotion; 

e utilities (electricity, water, etc.); and 

+ wages and benefits (if municipal staff involved). 

In the case of large municipalities that may 
require several special waste day/weekend events to 
satisfy the needs of all population centres, each geo- 
graphical location that serves distinctly different areas 
is eligible for funding, but only once per year. 


Le matériel promotionnel, de méme, sera offert 
sans frais aux municipalités subventionnées. 

Une autre nouveauté : les associations commu- 
nautaires et les secteurs non constitués en municipalité 
seront maintenant admissibles au programme. 

Pour obtenir une subvention, certaines condi- 
tions doivent étre réunies. 


JOURNEES DE COLLECTE 


Le montant de l’aide ne pourra dépasser 50 p. 100 des 
frais en un an, jusqu’à concurrence de 5 000 $. 

Toutefois, le maximum pourra passer à 15 000 $, 
soit 10 000 $ de plus, en proportion du volume de pein- 
tures et d'huiles à moteur qui sont réutilisées ou récupé- 
rées. Autrement dit, la subvention globale sera calculée 
comme suit : 


Volume de peintures et 


5 000 + 10 000 $ d'huiles recyclées 


Volume de peintures et 
d'huiles ramassées 


Des pièces justificatives devront accompagner 
la demande de remboursement; sinon, la subvention ne 
pourra dépasser 5 000 $. Laide financière s'appliquera 
uniquement aux frais directs de la collecte, et non aux 
études de faisabilité ou aux services d’experts-conseils. 

Les dépenses nettes admissibles (aprés déduction 
les revenus, comme les frais de service, le produit des 
ventes aux entreprises de recyclage et les autres subven- 
tions) sont les suivantes : 

+ les sommes versées à une société commerciale de 
gestion des déchets (notamment pour le triage, le 
transport et l'élimination); 

e les frais d'achat ou de location de matériel; 

e la location du point de ramassage; 

e les primes d'assurance; 

e les frais de publicité; 

e les services publics (eau, électricité, etc.) 

e les salaires et les avantages sociaux (si des employés 
de la municipalité sont affectés au service). 

Dans le cas des grandes municipalités où il est 
impératif d'organiser plusieurs collectes spéciales pour 
répondre à tous les centres de population, chaque lieu 
géographique qui dessert des endroits distincts sera 
admissible à la subvention, mais une fois par année 
seulement. 

Les petites municipalités ou les secteurs non 
constitués en municipalité du nord de l'Ontario auront 
parfois intérêt à se joindre à des municipalités environ- 
nantes et à partager proportionnellement les frais des 


collectes. 


Small municipalities or unorganized settlements 
in Northern Ontario may wish to jointly promote spe- 
cial waste day/weekend events in co-operation with 
neighboring municipalities and share the costs on the 
basis of householder turnout. 


FUNDING FOR PERMANENT DEPOTS 


Municipalities that choose to establish permanent 
depots for HHW collection are also eligible for financial 
support for capital expenditures through the ministry's 
Financial Assistance Program (FAP). 

The FAP provides assistance to municipalities 
for implementing new waste management facilities or 
to expand existing ones, such as landfill sites, transfer 
stations and processing centres, in order to handle 
household hazardous wastes. 

Under the FAP, funding is committed for up to 
a five-year period based on a funding structure tied to 
the size of municipal population served. 


STEPS TO OBTAIN FUNDING AND APPROVALS 


1. Complete the HHW Collection Program application 
form (attached) and submit to: 

Director's Office 

Waste Management Branch 

Environment Ontario 

5th Floor 

40 St. Clair Ave. W. 

Toronto, Ont. M4V 1M2 


2. Complete the application form for a Certificate of 
Approval to operate a hazardous waste collection/transfer 
site. Forms may be obtained from the nearest Environ- 
ment Ontario Regional Office. 

Allow up to two months for processing of the 
application. 


3. Register as a waste generator: 

In operating a waste transfer facility, a HHW 
grant recipient will be deemed to be a waste generator 
when these wastes are to be shipped for final treat- 
ment or disposal. Under Ontario Regulation 309, a 
HHW grant recipient must then register itself as a 
waste generator. A special procedure has be established 
for the HHW program only. HHW grant recipients 
should seek assistance from the appropriate Environment 
Ontario Regional Office. 

Generator registration takes approximately two 
months to process and may be applied for at the same 
time as the Transfer Site Certificate of Approval, men- 
tioned in step two above. 


4, Upon completion of the project, submit a Request 
for Payment form. This form is automatically sent to you 
after your HHW project and funding has been approved. 


CENTRES PERMANENTS 


Les municipalités qui souhaitent établir un centre per- 
manent de collecte sont également admissibles à une 
subvention dans le cadre du Programme d'aide financière. 

Ce programme offre une aide pour la mise sur 
pied de nouvelles installations ou l'agrandissement 
d'installations existantes de gestion des déchets dangereux 
(décharges, stations de transfert et centres de traitement). 

La subvention est accordée pour une période 
d'au plus cinq ans et le montant est lié à la taille de la 
population. 


MARCHE À SUIVRE 


1. Remplir la formule de demande de subvention en vertu 
du Programme de collecte des déchets domestiques 
dangereux, ci-jointe, et l’adresser au : 

Bureau du directeur 

Direction de la gestion des déchets 

Environnement Ontario 

5° étage 

40, avenue St. Clair ouest 

Toronto (Ontario) M4V 1M2 


2. Remplir la formule de demande de certificat d’autori- 
sation pour exploiter un lieu de collecte ou de transfert de 
déchets dangereux. On peut se procurer cette formule à 
n'importe quel bureau régional d'Environnement 
Ontario. 

Prévoir jusqu'à deux mois pour le traitement de 
sa demande. 


3. S'inscrire comme producteur de déchets. 

L'exploitant d'une station de transfert sera consi- 
déré comme un producteur de déchets si les déchets qu'il 
reçoit doivent être transportés ailleurs pour être traités 
ou éliminés. Aux termes du Règlement 309 de l'Ontario, 
le récipiendaire d'une subvention doit alors s'inscrire 
comme producteur. Des modalités spéciales ont été éta- 
blies pour le Programme de collecte des déchets domes- 
tiques dangereux. Demander conseil au bureau régional 
d'Environnement Ontario le plus proche. 

La formule d'inscription prend environ deux mois 
à traiter. On peut l’acheminer en même temps que la 
demande de certificat d'autorisation (étape 2 ci-dessus). 


4. Une fois les travaux terminés, soumettre la demande 
de paiement («Request for Payment). Elle est envoyée 
automatiquement au demandeur dès l'approbation de la 
subvention. 


FOR GENERAL INFORMATION 
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Public Information Centre 
Environment Ontario 

135 St. Clair Avenue West 
Toronto, Ontario M4V 1P5 


(416) 323-4321 


RENSEIGNEMENTS D'ORDRE GÉNÉRAL 
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Centre d’information 
Environnement Ontario 
135, avenue St. Clair ouest 
Toronto (Ontario) M4V 1P5 


(416) 323-4321 


HOUSEHOLD HAZARDOUS WASTE (HHW) COLLECTION PROGRAM 
APPLICATION FORM 


NAME OF APPLICANT’S MUNICIPALITY/MUNICIPAL ASSOCIATION: 


ADDRESS: 


CONTACT PERSON: TELEPHONE NO: ( ) 


POPULATION OF COMMUNITY SERVED 
NUMBER OF HOUSEHOLDS SERVED 


NUMBER OF INDIVIDUAL HHW COLLECTION PROGRAMS (i.e., SPECIAL WASTE DAY/WEEKEND EVENTS) 
PLANNED IN THE CURRENT MARCH-APRIL FISCAL YEAR: 


DATE LOCATION(S) 


WHERE PERMANENT DEPOTS ARE OR WILL BE ESTABLISHED, WILL FINANCIAL ASSISTANCE ALSO BE REQUESTED . 
FROM THE MINISTRY’S FINANCIAL ASSISTANCE PROGRAM (FAP) BY SEPARATE APPLICATION? 


CURRENT HHW COLLECTION PROGRAMS THAT ARE ONGOING OR HAVE BEEN COMPLETED: (i.e., SPECIAL 
WASTE DAY/WEEKEND EVENTS AND/OR PERMANENT DEPOTS): 


DATE LOCATION(S) 


OTHER SPECIAL WASTE COLLECTION INITIATIVES, IF ANY: 


PLANS FOR APPLICATIONS TO RECEIVE OTHER SOURCES OF FUNDING, IF ANY: 


FOR MINISTRY USE ONLY 
DAFREREGEN CD MAN IADCQMNIA APPROVAL 


COMMENTS 


FORMULE DE DEMANDE DE SUBVENTION EN VERTU DU PROGRAMME 
DE COLLECTE DES DÉCHETS DOMESTIQUES DANGEREUX 


NOM DE LA MUNICIPALITÉ OU DE L'ASSOCIATION MUNICIPALE : 
ADRESSE : 


PERSONNE À DEMANDER : N° DE TÉLÉPHONE : ( ) 


POPULATION 
NOMBRE DE MENAGES 


NOMBRE DE COLLECTES (JOURNÉES SPÉCIALES, PAR EXEMPLE) QUE VOUS COMPTEZ ORGANISER AU COURS DE 
LA PRÉSENTE ANNÉE FINANCIÈRE, DE MARS A AVRIL : 


DATE LIEU 


SI VOUS SONGEZ A AMENAGER UN DEPOT PERMANENT OU SI C'EST DÉJÀ FAIT, DEMANDEREZ-VOUS AUSSI UNE 
SUBVENTION EN VERTU DU PROGRAMME DAIDE FINANCIERE DU MINISTERE? 


PRECISEZ LES COLLECTES EN COURS OU TERMINEES JOURNÉE SPÉCIALE OU DEPOT PERMANENT) : 


DATE LIEU 


AUTRES INITIATIVES SPECIALES DE COLLECTE DES DECHETS : 


DEMANDES DE SUBVENTION QUE VOUS COMPTEZ PRESENTER AILLEURS : 


À L'USAGE DU MINISTÈRE 


DATE.RECUE 2e ee - MER APPROBATION 


COMMENTAIRES 
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SEWAGE SYSTEMS © © 


INTRODUCTION 


Most sewage from our municipalities is processed 
through public plants. However, where municipal sew- 
age plants are not available, privately owned systems 
do the job. The legislation relating to such systems is 
contained in Part VII of the Environmental Protection 
Act and the standards for the sewage systems are pro- 
vided in Ontario Regulation 374/81. 

Many privately owned sewage systems treat 
and dispose of the sewage from building(s) served in a 
class 4 (septic tank) or class 6 (aerobic packaged treat- 
ment plant) sewage system. Together with the municipal 
plants these two systems treat and dispose of over 90 
per cent of Ontario's sewage. 

There are, however, situations where a simpler 
sewage disposal system may be adequate. These situa- 
tions exist in temporarily occupied hunting cabins and 
cottages, or where the use of a class 4 sewage system 
is difficult, costly, or impractical for other reasons. 


CLASSIFICATION 


Simple sewage-disposal systems are classified as: 


CLASS 1: Chemical toilets, incinerating toilets, recircu- 
lating toilets, self-contained portable toilets 
and all forms of privies including portable 
privies, earth pit privies, pail privies, privy 
vaults and composting toilet systems. 

These are used only for the disposal of human 
body wastes. 


CLASS 2: Leaching pits. 
These are used only for the disposal of sewage 
other than body wastes. 


CLASS 3: Cesspools. 
These are used for the disposal of the contents 
of class 1 toilets or effluent from leaching 
beds constructed prior to April 16, 1974. 


1990 ETE 


SYSTEMES D’EVACUATION DES 
CLASSES 1, 2 ET 3 


INTRODUCTION 


La plupart des eaux usées sont traitées dans des installa- 
tions municipales. Toutefois, lorsqu'il n'existe pas d’usine 
d'épuration, ce sont des systèmes d'évacuation privés qui 
font le travail. Ces systèmes sont régis par la Partie VII de 
la Loi sur la protection de l'environnement, et les normes 
applicables sont énoncées dans le Règlement 374/81 de 
l'Ontario. 

Beaucoup de systèmes privés ont pour fonction 
de traiter et d'éliminer les eaux usées provenant de bati- 
ments desservis par un système de classe 4 (fosse septi- 
que) ou de classe 6 (traitement aérobie). Combinés aux 
usines municipales, les systèmes de ces deux catégories 
permettent de traiter et d'éliminer plus de 90 % des 
eaux usées de l'Ontario. 

Il peut cependant exister des situations où un 
système d'évacuation plus simple suffit. Il s'agit, par 
exemple, des cabines de chasse et des chalets occupés 
de façon temporaire, ou des cas où l'emploi d'un système 
de classe 4 est difficile, coûteux ou impossible pour 
d’autres raisons. 


CLASSIFICATION 


Les systèmes d'évacuation simples se classent comme 

suit : 

CLASSE 1 : Toilettes chimiques, à incinération, à système 
de recirculation, toilettes portatives autono- 
mes et toutes les formes de latrines y com- 
pris les latrines transportables, à simple trou, 
à fosse fixe ou mobile, et toilettes à compost. 
Elles servent uniquement à éliminer les 
déchets d'origine humaine. 


CLASSE 2 : Puits absorbants. 
Ils servent uniquement à l'élimination des 
déchets qui ne sont pas d'origine humaine. 


CLASSE 3 : Puisards. 
Ils servent à éliminer le contenu des toilettes 
de classe 1 ou les effluents provenant de lits 
d'épandage construits avant le 16 avril 1974. 


DEFINITIONS 


The term “sewage” means waste of domestic origin 
including body and other liquid wastes from showers, 
tubs, laundry facilities, washrooms and kitchen sinks. 
Collectively, these are called “grey water”! 


APPROVALS 


A certificate of approval or use permit is not required 
for a class 1 sewage system. For class 2 and 3 sewage 
systems, a certificate of approval must be obtained be- 
fore construction of the building begins. These can be 
obtained from the local health unit or, in a few areas, 
from the local Environment Ontario office. 

Inspection of completed class 2 and class 3 
sewage systems is not mandatory, nor is a use permit 
required. These systems, however, may be subject to 
inspection at any time after construction to confirm 
that they comply with the regulation. 


LOCATION 


The clearance distances for class 1, 2 and 3 sewage 
systems from various features such as wells, springs, 
bodies of water are given in Table 1 (page 5). 


CLASS 1 SEWAGE SYSTEMS 


An outline and general description of various class 1 
toilets are given in figures 1 and 2 on page 6 and 7. 

These systems are used only for the disposal 
of human body wastes, although chemicals used to 
mask odors may be added. Vegetables and other bio- 
degradable matter may also be added to composting 
toilets in accordance with the manufacturer's 
instructions. 

Waterborne sewage, or grey water, cannot be 
disposed of in a class 1 sewage system. Class 1 sewage 
systems are approved only if another system is provided 
to handle the grey water. This second system is com- 
monly a class 2 sewage system leaching pit. 

The use of a class 1 and class 2 sewage system 
with new construction is generally discouraged. 
Because of the limited capacity of the class 2 sewage 
system, this combination usually will not provide for 
the full development of the dwelling served. The com- 
bination may be approved where the water use is 
minimal, such as where water is hand pumped or the 
pressure water system serves a limited number of fix- 
tures such as the kitchen sink and a hand basin (see 
more on class 2 sewage systems below). 

A class 1 sewage system may be a viable alter- 
native to the expansion of an overloaded septic tank 
system. By using a class 1 sewage system the overall 
sewage flow from the house to the septic tank may be 


DEFINITIONS 


L'expression « eaux usées » désigne l'ensemble des 
déchets domestiques, y compris les excréments et autres 
déchets liquides provenant des douches, baignoires, 
machines à laver, cabinets de toilettes et éviers. On parle 
aussi d’« eaux grises » ou d’« eaux ménagères ». 


AUTORISATIONS 


Aucun certificat d'autorisation ou permis d'utilisation 
n'est exigé pour les systèmes de classe 1. En ce qui con- 
cerne les systèmes de classe 2 ou 3, on doit détenir un 
certificat d'autorisation avant d'en commencer l’installa- 
tion. Ce certificat peut s'obtenir auprès du service local 
de santé publique ou, dans quelques endroits, au bureau 
régional du Environnement Ontario. 

L'inspection des systèmes de classe 2 et 3 termi- 
nés nest pas obligatoire, pas plus que l'obtention d’un 
permis d'utilisation. Toutefois, une fois construits, ces 
systèmes peuvent faire l'objet d'une inspection qui per- 
met de vérifier s'ils sont conformes au règlement. 


EMPLACEMENT 


On trouvera au tableau 1 (page 6) les espacements à 
respecter entre les systèmes d'évacuation des classes 1, 2 
et 3 et divers éléments tels que puits, sources et cours 
d'eau. 


SYSTÈMES D’EVACUATION DE CLASSE 1 


Un résumé et une description générale des diverses toi- 
lettes de classe 1 sont présentés aux figures 1 et 2 des 
pages 7 et 8. 

Ces systèmes sont utilisés uniquement pour éli- 
miner des déchets d'origine humaine, bien que l’on 
puisse y ajouter des produits chimiques pour absorber 
les odeurs. Il est aussi possible de jeter des légumes et 
d’autres produits biodégradables dans les toilettes à 
compost, sous réserve des instructions du fabricant. 

Les déchets liquides, ou eaux ménagères, ne 
peuvent être éliminés à l’aide d’un système de classe 1, à 
moins que ce dernier ne soit complété d’un autre système 
prévu à cette fin. Ce système d'appoint appartient géné- 
ralement à la classe 2, et il s'agit le plus souvent d’un 
puits absorbant. 

Il est en principe déconseillé d'employer con- 
jointement un système de classe 1 et un de classe 2 
dans le cas d’une nouvelle construction. Les installations 
de classe 2 ayant une capacité limitée, ce double système 
n'est habituellement pas suffisant pour éliminer toutes 
les eaux usées de l'habitation. Une autorisation peut 
toutefois être accordée si les quantités d'eau utilisées 
sont minimes, comme dans le cas où l’on se sert d’une 
pompe à eau ou encore si le système sous pression des- 
sert un nombre limité d'installations (un évier et un 
lavabo, par exemple). Pour plus de détails sur les systèmes 
de classe 2, voir plus loin. 


reduced by as much as 30 to 40 per cent; a reduction 
often sufficient to allow the existing system to continue 
operating without overloading or failure. 

Where guest houses or cabins are used for 
sleeping only, and all other activities, such as bathing 
and cooking are carried out in the main building, the 
use of a class 1 sewage system for the sleeping quarters 
may be permitted. 

For a typical design of a pit privy see Figure 3 
on page 8. 


CLASS 2 SEWAGE SYSTEMS 


Leaching pits (Class 2 sewage systems) are designed to 
receive and treat grey water only. Since their ability to 
handle even a limited flow depends on favorable soil 
conditions, they are generally not able to handle the 
disposal of grey water from showers, baths, washing 
machines, dishwashers or garburetors. 

Leaching pits may be used in combination 
with a class 1 sewage system at the discretion of the 
approving director. 


DESIGN 


The following design requirements for class 2 sewage 
systems are contained in the Ontario Regulation 374/81, 
Section 8(2). 

1. The bottom of the pit shall be at least 0.5 metres 
above the high groundwater table. 

2. The pit shall be constructed in such a manner as to 
prevent the collapse of its sidewalls. 

3. Any material used to support or form the sidewalls 
of the pit shall be an open jointed material of a type 
that will permit leaching from the pit. 

4. The pit shall be provided with a tight, strong cover 
that shall remain over the pit except when it is neces- 
sary to remove it to add sewage, to remove sewage 
from the pit, or for the maintenance of the pit. 

5. The earth around the perimeter of the pit shall be 
raised or mounded to a height of at least 0.15 metres 
above the ground level. 

6. The surface of the ground in the area of the pit shall 
be so graded that the surface drainage in the area 
will be diverted away from the pit. 

7. The pit shall be surrounded on all sides and on its 
bottom by at least 0.6 metres of earth. 

The design of a leaching pit depends on the 
permeability of the soil and the expected volume of 
grey water to be treated. In sizing a leaching pit the 
only sidewall area considered effective is that below 
the bottom of the inlet pipe. 

The sidewall should not be subject to a loading, 
in terms of litres per square metre per day (L/m2ed), in 


Un systéme de classe 1 peut constituer une 
solution intéressante lorsque la fosse septique en place 
n'est plus suffisante. L'emploi d'un système de classe 1 
peut en effet réduire de 30 à 40 % les quantités d'eaux 
usées déversées dans la fosse septique; cela est souvent 
suffisant pour éviter une surcharge ou une panne de 
l'installation en place. 

Dans le cas des chalets ou des cabines servant 
uniquement au couchage, l'emploi d’un système de 
classe 1 pourra être autorisé à condition que toutes les 
autres activités, comme la toilette et la cuisine, s'effectuent 
dans le bâtiment principal. 

On trouvera à la figure 3 de la page 10 un 
modèle type de latrine à simple trou. 


SYSTÈMES DE CLASSE 2 


Les puits absorbants (systèmes de classe 2) sont conçus 
pour recevoir uniquement les eaux ménagères. Vu que 
leur capacité d'absorption dépend de la nature du sol, 
ils ne permettent généralement pas d'éliminer les eaux 
ménagères provenant des douches, des baignoires, des 
lave-linge, des lave-vaisselle et des broyeurs d’ordures. 

Un puits absorbant peut être utilisé avec un 
système de classe 1 sous réserve de l'accord du directeur 
des autorisations. 


CONSTRUCTION 


Les règles à suivre pour la construction des systèmes de 
classe 2 sont énoncées comme suit au paragraphe 8(2) 
du Règlement 374/81 de l'Ontario : 

1. Le fond du puits doit être à au moins 0,5 mètre au- 
dessus du niveau supérieur de la nappe phréatique. 

2. Les parois latérales du puits doivent être construites 
de telle manière qu'elles ne puissent s'effondrer. 

3. Les matériaux utilisés pour soutenir ou construire les 
parois du puits doivent être à joints ouverts et de 
nature à permettre l'épandage des eaux d'égouts qui y 
sont contenues. 

4. Le puits doit être pourvu d’un couvercle solide et bien 
ajusté, qu'on ne doit enlever que si l’on veut ajouter 
ou retirer des eaux d’égout, ou bien procéder à 
l'entretien du puits. 

5. Sur le pourtour, la terre doit former un talus ou un 
monticule d’une hauteur d’au moins 0,15 mètre 
au-dessus du niveau du sol. 

6. L'inclinaison du sol aux alentours doit être telle que 
les eaux drainées en surface s'éloignent du puits. 

7. Il doit y avoir au moins 0,6 mètre de terre tout autour 
du puits et sur le fond. 

Le type de puits absorbant dépend de la per- 
méabilité du sol et du volume d'eaux ménagères à traiter. 
Pour établir la grandeur du puits, la seule paroi qu'il 
importe de considérer est celle qui se trouve au-dessous 
du tuyau d'arrivée. 

La charge supportée par cette paroi ne doit pas 
être supérieure à 400/T où 400 désigne le nombre de 
litres par mètre carré et par jour (L/m2.j), et T le temps de 


excess of 400/T, where T is the percolation time in 

minutes per centimetre of the soil under and sur- 

rounding the pit. 

Once the sidewall area is determined, it can 
be provided by either a shallow pit of large perimeter 
or a deeper pit of smaller perimeter. If adequate soil 
depth is available, the latter is more practical, as it 
reduces the size (and weight) of the cover, or cover 
sections. 

Since the liquid entering the surrounding soil 
must disperse downwards or laterally without breakout 
to the surface, the pit and its surrounding soil should 
not be located in a depression which collects run-off 
and drains slowly. 

The per capita flow of grey water may range 
between 20 to 140 litres per day. The daily sewage flow 
to the pit will depend on the number of occupants, 
the type of fixtures available and the use of any pres- 
surized water supply. Once a decision is made on the 
grey water flow and the soil percolation rate is estab- 
lished, the size of the leaching pit can be determined 
by: 

— calculating the permissible soil loading as follows: 
soil loading in L/m2ed = 400/T ; 

— finding the sidewall area required below the inlet 
pipe as follows: sidewall area (m2) = Q/loading = 
QT/400 ; and 

— determining the perimeter measurement, depth and 
shape that will suit the location on the property and 
will provide the required sidewall area. 

A rectangular pit with adequate sidewall area 
and an easily removable cover is recommended. 

If a very low value of T is used, the sidewall 
area determined from the formula QT/400 will be very 
small. A pit designed on this basis would have exces- 
sively high sidewall loading, which could result in 
problems with the dispersal of the liquid into the sur- 
rounding area. To avoid such loadings the design value 
of T should not be less than four. 

Example: 

Assume a soil of T = 10 min/cm and a two-bedroom 
cottage with two persons per bedroom. If the per 
capita design flow is 40 L/d then: 


Loading = 400/T = 400/10 = 40 L/m2ed 
Sidewall area = 40 x 2 x 2 = 4m2 


40 


If the overall depth to the bottom of the pit is 1.2 
metres, and there is 0.8 m below the inlet, the pit 
perimeter will be 4/0.8 = 5m. A rectangular pit 1.5m 
metre in length and 1 metre in width would be 
adequate. 
For details of a typical class 2 sewage system 
see Figure 4 on page 9. 


percolation au-dessous et autoir du puits, exprimé en 

minutes par centimètre. 

Une fois calculées les dimensions des parois, on 
a le choix entre un puits peu profond de grande superfi- 
cie et un puits profond couvrant un périmètre plus petit. 
Si l'épaisseur de terre est suffisante, la deuxième solu- 
tion est préférable car elle permet de réduire la grandeur 
(et le poids) du couvercle ou des parties couvrantes. 

Vu que le liquide qui pénètre le sol environnant 
doit pouvoir se disperser dans le fond ou sur le côté 
sans ressurgir, le puits et le secteur environnant ne doi- 
vent pas être situés dans une dépression d'où les eaux 
accumulées s'écoulent avec difficulté. 

Le volume d'eaux ménagères quotidien peut 
varier de 20 à 140 litres par personne. La quantité d'eaux 
déversées quotidiennement dans le puits dépend du 
nombre d’occupants, des installations en place et de 
l'alimentation en eau, selon qu'elle s'effectue sous pres- 
sion ou non. Une fois que l’on connaît le volume d'eaux 
ménagères à éliminer et la vitesse de percolation du sol, 
il est possible d'établir les dimensions du puits absorbant 
de la façon suivante : 

— en calculant la charge admissible : charge admissible 
en L/m2.j = 400/T; 

— en calculant la surface de la paroi située au-dessous 
du tuyau d'arrivée : surface (m2) = Q/charge = QT/400; 
et 

— en déterminant le périmètre, la profondeur et la forme 
du puits de façon qu'ils soient adaptés à l'emplacement 
de l'habitation et que la paroi ait la surface voulue. 

Il est recommandé de construire un puits rec- 
tangulaire dont la paroi ait la grandeur appropriée et qui 
possède un couvercle facile à retirer. 

Si le temps T est très faible, la surface de la paroi 
calculée à l’aide de la formule QT/400 sera très réduite. 
Dans ce cas, la paroi sera soumise à Une charge excessi- 
vement élevée, ce qui pourra rendre difficile la disper- 
sion du liquide dans le secteur environnant. Pour éviter 
de telles charges, il conviendra de prendre une valeur T 
au moins égale à quatre. 

Exemple : 

Prenons l'hypothèse d’un sol dont la vitesse de perco- 
lation est égale à T = 10 min/cm, et d'un chalet de 
deux chambres à coucher accueillant deux personnes 
par chambre. Si le volume d’eau consommé par per- 
sonne doit être égal à 40 L/j, on aura alors : 


Charge = 400/T = 400/10 = 40 L/m2.j 
Surface de la paroi = 40 x 2x2 = 4 m2? 


40 


Si la profondeur totale du puits est de 1,2 mètre et que 
le tuyau d'arrivée est à 0,8 mètre au-dessus du fond, le 
périmètre du puits sera égal à 4/0,8 = 5 mètres. Un 
puits rectangulaire de 1,5 mètre de longueur et de 
1 mètre de largeur fera l'affaire. 
On trouvera à la figure 4 de la page 12 un 
exemple type de système de classe 2. 


CLASS 3 SEWAGE SYSTEM 


A class 3 sewage system shall receive or be used only 
for the disposal of the contents of a class 1 sewage sys- 
tem, or effluent which has passed through a leaching 
bed in use before April 16, 1974. The design of a class 
3 sewage system is the same as for a class 2 sewage 
system. À design for a typical class 3 sewage system is 
shown on Figure 5 on page 10. 


PREFABRICATED SEWAGE SYSTEMS 


Class 1 and class 2 sewage systems may be prefabri- 
cated and sold by manufacturers or their agents. This 
is particularly true for class 1 composting sewage 
Systems, a large number of which are on the market. 

Although manufacturers often ask the ministry 
to “approve” their propriety systems, Environment 
Ontario does not conduct a testing program of the 
“consumer report” type to determine the efficiency or 
reliabiltiy of the units. 

The ministry does review data submitted by 
the manufacturer to ensure that the class 1 classifica- 
tion is appropriate, and if it is, the manufacturer or his 
agent is so advised by letter. Matters concerning con- 
ditions of use and acceptable advertising claims are 
also stated. For example, since class 1 toilets only 
dispose of human waste, they should not be advertised 
as a solution to all sewage disposal problems; the grey 
water requires a separate system. 

There are no approved proprietary class 2 sew- 
age systems. The regulation contains standards for 
class 2, 4, 5 and 6 sewage systems that may be used 
for grey water disposal. 
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SYSTÈME D'ÉCOULEMENT DE CLASSE 3 


Un système d'écoulement de classe 3 doit servir uni- 
quement à recevoir des déchets d’un système de classe 
1, ou des effluents ayant traversé un champ d'épandage 
mis en service avant le 16 avril 1974. La construction est 
identique à celle d'un système de classe 2. Un exemple 
type de système de classe 3 est présenté à la figure 5 de 
la page 13. 


SYSTÈMES D'ÉCOULEMENT PREFABRIQUES 


Les systèmes des classes 1 et 2 peuvent être préfabri- 
qués et vendus par les fabricants ou leurs agents. C'est 
surtout le cas des systèmes à compost de classe 1, dont 
on trouve un grand nombre sur le marché. 

Bien que les fabricants demandent souvent au 
Environnement Ontario d’« approuver » leurs systèmes, 
ce dernier n'effectue aucune vérification du genre des 
tests destinés aux consommateurs pour établir le degré 
d'efficacité ou de fiabilité des installations. 

En revanche, le ministère vérifié les renseigne- 
ments fournis par le fabricant pour s'assurer que son 
système peut être rangé dans la classe 1 et, si c'est le cas, 
le fabricant ou son agent en est informé par lettre. II lui 
précise aussi les règles à suivre concernant les conditions 
d'emploi et la publicité. Par exemple, étant donné que 
les toilettes de classe 1 servent uniquement à l'élimina- 
tion des déchets d'origine humaine, la publicité qui s'y 
rapporte ne doit pas laisser croire qu'elles constituent 
une solution à tous les problèmes d'élimination des eaux 
usées; les eaux ménagères nécessitent un système distinct. 

Il n'existe sur le marché aucun système préfabri- 
qué breveté de classe 2 qui ait été autorisé. Le règlement 
précise les normes que les systèmes de classes 2, 4, 5, et 
6 doivent respecter pour pouvoir servir à l'élimination 
des eaux ménagères. 


TABLE 1 


LOCATION OF CLASS 1, 2 AND 3 SEWAGE SYSTEMS 
(Clearances measured horizontally in metres) 


COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 

Type of system Well with a watertight Other well, or a spring Lake, river, pond, stream, 
casing to a depth used as a potable reservoir, or a spring 
of at least 6 metres* water supply. not used as a potable 

water supply. 

Class 1 

Pit privy 15m 30m 15m 

Privy Vault) 

Pail Privy ) 10 m 15m 10m 

Class 2 

Leaching Pit 10m 15m 15m 

Class 3 

Cesspool 30m 60 m 15m 


* Information on the depth of casing is available from the well drilling logs of the ministry and can be obtained from the Water Resources Branch. 


TABLEAU 1 


EMPLACEMENT DES SYSTEMES D’EGOUTS DES CLASSES 1, 2 et 3 
(Espacements mesurés horizontalement en mètres) 


COLONNE 1 


COLONNE 2 


COLONNE 3 


COLONNE 4 


Genre de système 


Puits pourvu d'un chemisage 
étanche jusqu'à une 
profondeur d'au moins 

6 mètres* 


Autres puits, ou source 
utilisée pour l’approvi- 


sionnement en eau potable. 


Rivière, lac, étang, 
ruisseau, réservoir OÙ 
source ne servant pas 
à l‘approvisionnement 
en eau potable. 


Classe 1 

Latrine à simple trou 15m 30m 15m 
Latrine à fosse fixe 

Latrine à fosse mobile 10m 15m 10m 
Classe 2 

Puits absorbant 10 m 15m 15m 
Classe 3 

Puissard 30m 60 m 15m 


*Tous les renseignements sur la profondeur des chemisages sont donnés dans les rapports de forage du ministére et peuvent étre obtenus 


auprès de la Direction des ressources en eau. 


permitted are: 


FIGURE 1: 


CLASS 1 SEWAGE DISPOSAL SYSTEMS 


Class 1 systems are used only for the disposal of human body wastes and provision must be made to dispose 
of waste water to a separate sewage system. The conditions under which Class 1 systems are usually 


1) Where the installation of standard septic tank and tile bed is not possible due to lot conditions 

2) Where provision is madé for the adequate disposal of the waste water to a completely separate system. 
Class 1 systems are not usually permitted if a premises is served by a pressure water system, as seepage 
pits usually can not adequately handle large flows. 


FACILITY SUITABILTY LOCATION 


Earth or Pit Privy 


Vault Privy 


Removable Pail Privy 


Incinerating Toilets & 
Composting Toilets 


Chemical toilet 


Where soil available 
and groundwater not 
encountered. Bottom 
of pit should be 3’ 
above water table, rock 
or impermeable soil. 


Where adequate soil 
not available for pit 
privy and protection of 
ground water is required. 


A temporary facility to 
protect water supply. 
Where pit privy is 
impractical. 


To protect ground 
water and surface 
water supplies. 


To protect underground 
and surface water 
supplies. 


Minimum distances: 
15 m from cased well 
30 m from dug well 

15 m from river, 
stream, lake, pond, etc. 
Should be located 
downgrade from well. 


Minimum distances: 

10 m from cased well 
15 m from dug well 

10 m from river, stream, 
lake, pond, etc. Should 
be located downgrade 
from well. 


Minimum distances as 
per vault privy. 


Indoors or adjoining 
main residence. 
Should not be used in 
close proximity to 
neighbours. 


Indoors or adjoining 
main residence. 


Deep pit, insect and 
rodent proof. Earth 
mounted to prevent 
infiltration or surface 
water. Pit ventilated. 


Watertight concrete 
vault. Flytight building. 
Ventilated vault and 
building. 15 cubic 
metres/person/year. 


As per vault privy. 
Provide easily-cleaned 


- pails. 


Unit requires a power 
source. Incinerating 
toilets also have a cycle 
time during which they 
can not be used. 


As for masonry vault 
privy. Tan, may be 
heavy gauge metal 
with protective coating. 
Capacity 550-1150 litres. 


CONSTRUCTION MAINTENANCE 


Good housekeeping 
required. Natural 
decomposition of 
waste should be 
relatively odourless. 


Keep clean, flytight. 
Clean pit when 
contents approach 
within 0.5 m of door. 
Disposal of contents to 
a Class 3 or 7 system. 


Provide regular 
collection service and 
cleaning facilities, 
including hot water, 
long-handled brushes, 
detergent, drained 
concrete floor. Disposal 
of contents to Class 3 
or 7 system. 


Incinerated ash or dry 
compost may be 
disposed of easily: on 
garden, or buried. 


Use 30 grams of lye for 
each cu. ft. of vault 
capacity. Made up to 
liquid depth in vault or 
11 kg caustic soda per 
seat in 70 | water. 
Maintain chemical 
solution proper 
strength to keep odours 
down and agitate after 
each use. Clean vault 
when 24 - 34 full. 
Avoid splashing as 
solution causes burns. 


VENT 


HINGED DOOR FOR 
REMOVING PAIL 


GROUND 


a 


2 
= 
GROUND SURFACE 


Pail Privy. 


; ; Chemical Toilet (Drop Type). 
Pit Privy. 


SEN pee VENT 


a 


VENT PIPE 


CLOSE-FITTING 
SEAT COVER 


HINGED COVER 
= | FOR PUMPOUT 

CONCRETE VAULT 
DROP PIPE 


CLEANING 
OUTLET —- 


RFACE 
GROUND SU CHEMICAL TANK 


Vault Privy. 


VENT TO ROOF 
CARRYING HANDLE 


SEAT 


TIGHTFITTING COVER 


METAL CABINET le 
AGITATOR WORKED 


6 BY OUTSIDE HANDLE 
SPLASH (NOT SHOWN) 


PAN 


REMOVABLE BUCKET 
WITH PLASTIC LINER 


Chemical Toilet (Bucket Type). Portable Chemical Toilet. 


FIGURE 1: 


SYSTÈMES D’EGOUTS DE CLASSE 1 


Les systèmes de classe 1 servent uniquement à l'élimination des déchets d'origine humaine, et toutes les disposi- 

tions doivent être prises pour que les eaux usées soient éliminées à l’aide d’un système distinct. Il est générale- 

ment permis d'utiliser un système de class 1 : 

1) lorsque le terrain ne permet pas d'installer une fosse septique ou un lit d'épuration ordinaire; 

2) lorsqu'un moyen approprié a été prévu pour déverser les eaux usées dans un système complètement distinct. 
Les systèmes de classe 1 ne sont habituellement pas autorisés si l'habitation est alimentée en eau par un 
système sous pression car les puits perdus ne peuvent ordinairement pas absorber de gros débits. 


INSTALLATION CAS D'UTILISATION EMPLACEMENT CONSTRUCTION 


Latrines à simple trou Distances minimales : 

15 m d’un puits chemisé, 
30 m d’un puits ordinaire, 
15 m d'une rivière, d’un 
lac, d’un étang, etc. Doit 
se trouver au-dessous du 
niveau des puits 
avoisinants. 


ENTRETIEN 


Précautions d'usage 
nécessaires. La décompo- 
sition des déchets ne doit 
dégager aucune odeur ou 
presque. 


Épaisseur de terre 
suffisante et absence 
d'eaux souterraines. Le 
fond de la fosse doit se 
trouver à au moins 60 cm 
au-dessus de la nappe 
phréatique, de la roche 
ou de la couche de sol 
imperméable. 


Fosse profonde, protégée 
contre les insectes et les 
rongeurs. Sol en pente 
pour empêcher l’eau de 
surface de s'infiltrer. 
Aération suffisante. 


Nettoyer régulièrement et 
empêcher les mouches 
d'entrer. Vider la fosse 
lorsque son contenu 
arrive à 50 cm du couver- 
cle. Transférer le contenu 
dans un système de classe 
3 ou 7. 


Fosse en béton étanche. 
Local protégé des mou- 
ches. Fosse et local bien 
aérés. 15 m? par personne 
par an. 


Distances minimales: 
10 m d’un puits chemisé, 
15 m d’un puits ordinaire, 
10 m d’une rivière d’un 
lac, d’un étang, etc. Doit 
se trouver au-dessous 

du niveau des puits 
avoisinants. 


Épaisseur de terre suffi- 
sante pour construire une 
fosse à simple trou, et 
nécessité de protéger les 
eaux souterraines. 


Latrines à fosse fixe 


Latrines à fosse mobile Installation temporaire Distances minimales: voir | Voir fosse fixe. Seaux faci- | Service de ramassage et 
utilisée pour protéger fosse fixe. les à nettoyer. de nettoyage régulier (eau 
l'eau de consommation chaude, brosses a long 
lorsqu’il est impossible manche, détergent, sol en 
d’installer une latrine a béton avec écoulement). 
fosse fixe. Le contenu doit étre trans- 

porté dans un système de 

classe 3 ou 7. 


Il est facile de se débar- 
rasser des cendres et du 
compost sec en les répan- 
dant dans le jardin ou en 
les enterrant. 


Toilettes à incinération et | Pour protéger les eaux À l'intérieur de I’habita- Nécessitent une source 
à compost souterraines et les eaux tion ou à proximité. Doi- | d'énergie. Avec les toilettes 
de surface. vent être installées à une | à incinération, le cycle de 
distance suffisante des combustion doit être 
voisins. interrompu de temps à 
autre. 


À l'intérieur de I’habita- 
tion ou à proximité. 


Utiliser 4 kg de lessive 
par m? de capacité 
jusqu’à atteindre une pro- 
fondeur de 15 cm ou ver- 
ser 10 kg de soude 
caustique dans 75 L 
d’eau. Veiller à ce que la 
solution chimique soit 
assez forte pour réduire 
les odeurs, et remuer 
après chaque usage. 
Vider le réservoir quand il 
est plein aux 24 ou aux 
34. Éviter les éclaboussures 
car la solution provoque 
des brûlures. 


Comme pour les latrines 
à fosse fixe. Le réservoir 
peut être fait d’un métal 
résistant revêtu d’une 
couche protectrice. Capa- 
cité : de 550 à 1 150 litres. 


Pour protéger les eaux 
souterraines et les eaux 
de surface. 


Toilettes chimiques 


{__\ TUYAU DAERATION 


Latrine a simple trou 


TUYAU DAERATION 


PORTE A CHARNIERE POUR 
RETIRER LA TINETTE 


NIVEAU 


CA 
a 


- 
NIVEAU DE SOL 


Latrine a fosse mobile 


Toilette chimique (avec tuyau de descente) 


[-\\ ,- TUYAU DAERATION 


FE 


TUYAU D'AÉRATION 


COUVERCLE DU SIÈGE 
BIEN ADJUSTÉ 


COUVERCLE À CHARNIÈRE 
——— POUR LA VIDANGE 

FOSSE EN BETON 
TUYAU DE DESCENTE 


ACCES 
POUR VIDANGE > 


NIVEAU DU SOL RESERVOIR AVEC 


PRODUITS CHIMIQUES 


Latrine a fosse fixe 


TUYAU D'AÉRATION 


COUVERCLE BIEN AJUSTE 
/ 


SIEGE 


; COUVERCLE 
SEAU MOBILE DOUBLE ANTIECLABOUSSURES 
D'UN SAC EN PLASTIQUE 
AGITATEUR ACTIONNE PAR 
UNE POIGNEE EXTERIEURE 
(NON REPRESENTEF) 


Toilette chimique (avec seau) Toilette chimique portative 


FIGURE 3 


SIDE VIEW 


SCREEN 
VENT 


PERVIOUS di 
MATERIAL 
LL ——: 


SEE NOTE 8 


HIGH WATER TABLE OR ROCK 
Had 


SHEET 
METAL 
URINE 
DEFLECTOR 


WATERTIGHT 
LINING 


MOUNDED 
150 mm 
min. 


AX 
D" | EARTH. SEE 
NOTE 10 
ORIGINAL VARIABLE 
GROUND 


MAXIMUM WATER TABLE 05 m 


min. 


Note 


i 
. Solid floor supported by a sill. 

. Equipped with one or more seats having covers supported by an enclosed bench. 

. Self closing door, at least one screened window for ventilation. 

. Bench or riser to be lined with an impervious material on all interior vertical surfaces. 

. Ventilating duct, screened at top, shall extend from underside of the bench to a point above the roof. 
. Sides of pit of pit privy shall be shored to prevent collapse. 

. Pit of pit privy shall be surrounded on all sides and on bottom with 0.6 m of earth and bottom of 


COND UB W ND 


Superstructure to be constructed of strong durable weather-proof materials. 


pit shall be at least 0.5 m above high water table. 


. Vault of vault privies shall be watertight. 
. The ground around all privies shall be graded to promote surface runoff away from privies and the 


bottom of the surface structure shall be at least 0.15 m above the surrounding ground. 


. The portable privy shall have a superstructure similar to other privies but it must be constructed to 


withstand the stresses subjected to it while loading and transporting it. 


. The portable privy must have a watertight receptable for the storage of the sewage and it must be 


designed so that it can be easily cleaned and emptied. 


. Bottom metre of plywood structure should be covered by asphalt shingles or other suitable material 


to prevent animals from gnawing the wood. 


. Pit should provide an effective volume of 0.06 cu. metres/person/year for year round use. 
. Approximate dimensions 1 metre wide x 1.3 metres deep x 2.5 metres high. Pit to be 1 mx 1m 


with variable depth. 


CLASS 1 SYSTEM PRIVIES 


FIGURE 3 


VUE LATÉRALE 


TUYAU DAERATION 


OUVERTURE 
GRILLAGÉE 


MATÉRIAU ÉTAIS 
IMPERMÉABLE 


VOIR a NOTE 8 


NAPPE PHREATIQUE OU ROCHE 
FOSSE 


DEFLECTEUR 
x D'URINE 
DOUBLURE MÉTALLIQUE 


ÉTANCHE 
SEMELLE 


LUS. VOIR 


i LA NOTE 10 
ÉSERVC Ol | VARIABLE 
fa eo ta 


NAPPE PHREATIQUE f 0,5 m 


minimum 


Notes 

. Superstructure faite de matériaux résistants, durables et imperméables. 

. Plancher solide soutenu par une semelle. 

. Un ou plusieurs sièges munis d'un couvercle et reposant sur un banc fermé. 

. Porte à fermeture automatique et au moins une ouverture grillagée pour l'aération. 

. Parois verticales du banc ou de la contre-marche traitées, sur leur face interne, avec un produit 
imperméable. 

. La colonne de ventilation, grillagée à son extrémité supérieure, s'enfonce sous le banc et se prolonge 
au-delà du toit de la superstructure. 

. Les côtés de la fosse doivent être renforcés pour ne pas s'effondrer. 

. Il doit y avoir au moins 0,6 mètre de terre tout autour de la fosse et sur le fond, et celui-ci doit se 
trouver à au moins 0,5 mètre au-dessus de la nappe phréatique. 

. La fosse doit être étanche. 

. L'inclinaison du sol autour de l'abri doit être telle que les eaux drainées en surface s‘éloignent de la 
latrine, et la terre sur laquelle repose la superstructure doit former un talus d’une hauteur d’au moins 
0,15 mètre au-dessus du niveau du sol. 

. Les latrines portatives doivent avoir une superstructure semblable a celle des autres latrines, mais elles 
doivent être construites de façon à résister aux contraintes subies pendant le transport et le 
chargement. 

. Les latrines portatives doivent être munies d’un récipient étanche convenant à l’entreposage des eaux 
usées et conçu de manière à en faciliter le nettoyage et la vidange. 

. Le plancher de contreplaqué doit être recouvert de bardeaux d’asphalte ou de tout autre matériau qui 
empêche les animaux de ronger le bois. 

. Une installation utilisée toute l’année doit permettre d'écouler un volume réel de 0,06 m? par 
personne par an. 

. Dimensions approximatives : 1 mètre de largeur x 1,3 m de profondeur x 2,5 m de hauteur. Dimen- 
sions de la fosse : 1 m x 1 m, profondeur variable. 


SYSTÈME DE CLASSE 1 LATRINES 


FIGURE 4 
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RAISED LEACHING PIT 
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R 
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DETAILS: TYPICAL CONCRETE BLOCK LEACHING PIT 


CLASS 2O0YSIEM 
TYPICAL LEACHING PITS 


FIGURE 4 


COUVERCLE SOLIDE 


TALUS DE 0,15 m 
AUTOUR DU PUITS 


POUR ECARTER L'EAU INTERCEPTEUR 
DE GRAISSE 
ÉPAISSEUR DE TERRE D'AU 
MOINS 0,6 m TOUT ROCHE OU FOSSE REMPLIE DE 
AUTOUR DE LA FOSSE COUCHE PIERRES DE LA 
IMPERMEABLE TAILLE D'UN GALET 


FOSSE AVEC UN NOYAU FOSSE REMPLIE DE PIERRES 
EN PARPAINGS DE BETON = AVEC INTERCEPTEUR DE GRAISSE 
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PUITS ABSORBANT SURELEVE 
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+ 
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ne DES PAROIS 
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DETAILS : EXEMPLE TYPE DE PUITS ABSORBANT AVEC PARPAINGS EN BETON 


SYSTEME DE CLASSE 2 
PUITS ABSORBANT TYPE 


FIGURE 5 
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BEDROCK OR IMPERVIOUS MATERIAL 


NOTE 


. Bottom of pit must be at least 0.6 m above bedrock or impervious layer. 
. Side of pit must be constructed to prevent collapse and be of material to 
permit leaching into the surrounding soil. 


. Sides and bottom of pit to be surrounded by at least 0.6 m of permeable 
material. 


. Earth around the perimeter to be mounded at least 15 cm above surrounding 
ground level and whole area graded to divert surface water away from the pit. 


. Pit must have a tight strong cover in place at all times except when adding or 
removing sewage or repairing system.. 


. Pit must be at least 30 m from a well with a 6 m casing, 60 m from any other 
well and 15 m from any lake, pond, river, spring or reservoir. 


TYPICAL CESSPOOL 


FIGURE 5 
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1,2 m APPROX. 


0,6 m MINIMUM 


ROCHE OU MATERIAU IMPERMEABLE 


NOTE 


Le fond du puits se trouver à au moins 0,6 m au-dessus de la roche ou de la 
couche imperméable. 


Les parois latérales doivent être construites de telle manière qu'elles ne puissent 
d’effondrer et dans un matériau qui permette aux eaux usées de s’infiltrer dans le 
sol environnant. 


Les côtés et le fond du puits doivent être entourés d'au moins 0,6 m de matériau 
perméable. 


Sur le pourtour du puisard, la terre doit former un talus qui dépasse d’au moins 
0,15 m le niveau du sol et dont la pente permette aux eaux usées de s'écouler vers 
d'extérieur. 


Le puisard doit être pourvu d’un couvercle solide et étanche, que l'on ne doit 
enlever que pour ajouter ou retirer des eaux usées ou pour réparer l'installation. 


Le puisard doit se trouver à au moins 30 m d’un puits chemisé sur une hauteur de 
6 m, à au moins 60 m de tout autres puits et à au moins 15 m d’un lac, d'un 
étang, d’une rivière, d’une source ou d’un réservoir. 
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SEPTIC TANK SYSTEMS. 


\ 


SEWAGE DISPOSAL 


For septic tank systems serving dwellings, sewage is 
defined as waste of domestic origin, which is human 
body waste, toilet or other bathroom waste, waste 
from other showers and tubs, liquid or water borne 
kitchen waste or laundry waste. 

A correctly designed, located, constructed 
and maintained sewage disposal system will function 
effectively and safely. An improperly designed, located, 
constructed, or inadequately maintained system can 
lead to considerable nuisance and expense and seri- 
ously endanger health and the environment. 


THE LAW AND SEWAGE DISPOSAL 


The Environmental Protection Act (EPA) applies to all 
property in Ontario. Section 64 of the act is specific 
about the approval required for the construction, alter- 
ation or enlargement of a private sewage disposal system 
and states: 
“No person shall construct, install, establish, 
enlarge, extend or alter, 
(a) any building or structure in connection with 
which a sewage system will be used if the use of 
the building or structure so constructed, installed, 
established, enlarged, extended or altered will or 
is likely to affect the operation or effectiveness of 
the sewage system; or 
(b) any sewage system, unless a certificate of 
approval for the construction, installation, estab- 
lishment, enlargement, extension or alteration of 
the sewage system has first been issued by the 
Director.’ 

The preceding extract from the EPA makes it 
clear that a certificate of approval for a sewage system 
is necessary before any related building construction 
may begin. In most cases, applications for certificates 
of approval should be directed to the local health unit, 
which acts on behalf of Environment Ontario. 


LES SYSTEMES A FOSSE SEPTIQUE 


EVACUATION DES EAUX USEES 


Pour les systèmes à fosse septique des habitations, l’expres- 
sion « eaux usées » désigne les déchets domestiques sui- 
vants : matières de vidange, écoulements des cabinets 
d’aisance et des autres appareils sanitaires, baignoires ou 
douches, eaux grasses, eaux de vaisselle et eaux de 
lessive. 

Un système d'évacuation bien situé, bien conçu 
et bien construit que l'on entretient comme il faut fonc- 
tionnera efficacement et sans risques, tandis qu'un 
système qui ne répond pas à ces qualités peut créer des 
embétements, entraîner des frais considérables et consti- 
tuer un grave danger pour la santé et l'environnement. 


LA LOI ET VEVACUATION DES EAUX USÉES 


La Loi sur la protection de l’environnement s'applique à 
tous les biens-fonds de l'Ontario. L'article 64 de cette loi 
précise qu'il faut obtenir une autorisation si l’on veut 
construire un système privé d'évacuation des eaux usées, 
ou pour modifier ou agrandir un système existant. Il sti- 
pule ce qui suit : 

« Nul ne doit construire, mettre en place, créer, 

agrandir, étendre ni modifier : 

a) un bâtiment ou un ouvrage à l'égard duquel il 

sera fait usage d’un système d’égouts, si l'usage qui 

est fait du bâtiment ou de l'ouvrage ainsi construit, 

mis en place, créé, agrandi, étendu ou modifié a 

un effet ou peut vraisemblablement avoir un effet 

sur l'exploitation ou l'efficacité du système d'égouts; 

b) un système d’égouts, à moins que le directeur 

n'ait au préalable délivré un certificat d'autorisation 

à ces fins. » 

Il ressort clairement de l'extrait précédent qu'il 
faut obtenir un certificat d'autorisation avant d'aménager 
un système d'évacuation des eaux usées. Dans la plupart 
des cas, on doit adresser sa demande de certificat au 
bureau de santé de sa localité, qui agit au nom Environ- 
nement Ontario, mais, au besoin, le bureau local du 
ministère s‘occupera d'étudier la demande. Avant de 
délivrer un permis de construire, les autorités exigent 
d'ordinaire la preuve qu'on a obtenu un certificat. 


When necessary, the local ministry office deals with 

the applications. Evidence showing that a certificate of 

approval has been issued is normally required before a 

building permit is issued. Aside from this legal require- 

ment, it is in your best interest to get advice before 
you start to build because the sewage disposal system 
may be the determining factor in establishing the loca- 
tion and ground elevation of your house or other build- 
ings. Information concerning regulations and application 
for approval forms may be obtained from your local +. 
health unit or ministry office. 

In addition, the regulation prescribes the fol- 
lowing requirements for the construction, operation 
and maintenance of all sewage systems: 

e Except for a Class 7 sewage system [a hauled sewage 

system], the sewage system or any part thereof shall 

not emit, discharge or deposit sewage or effluent 
onto the surface of the ground. 

Sewage or effluent shall not emit, discharge, seep, 

leak or otherwise escape from the sewage system, or 

any part thereof into a piped water supply, well water 
supply, a watercourse, ground water or surface water. 

Sewage or effluent shall not emit, discharge, seep, leak 

or otherwise escape from the sewage system or any 

part thereof other than from a place or part of the 
sewage system where the system is designed or 
intended to discharge sewage or effluent. 

e Insects and animal life shall be prevented from gain- 
ing access to sewage contained in the sewage system. 

e No sewage system or any part thereof shall emit, dis- 

charge, deposit or allow the emission, discharge or 

deposit of micro-organisms of intestinal origin into 
the natural environment in such a manner as may be 

a hazard to health. 

No gas shall emit, discharge, or otherwise escape from 

the sewage system into any building or structure 

except in the manner in which the sewage system wask 
designed or intended to emit or discharge gas. 

¢ No connections to the sewage system from non- 
sewage wastewater sources shall be made. 

e The operator of the sewage system shall keep it main- 
tained at all times so that its construction remains in 
accordance with the certificate of approval and any 
order made under the Act. 


SOIL ASSESSMENT 


The suitability of soil for absorbing liquid waste 
depends on characteristics such as its grain size and 
gradation; the presence of organic compounds; its 
structure, density and moisture content; “plastic” 
properties and chemical composition. These charac- 
teristics must be assessed to decide the percolative 
capacity of the soil for handling septic tank effluent. 


Mise a part cette prescription légale, il est bon de 

demander conseil avant d’entreprendre les travaux, car 

l'installation du système d'évacuation peut déterminer 
l'emplacement et l'élévation des bâtiments. On peut se 
renseigner sur les règlements et obtenir les formules de 
demande de certificat en s'adressant au bureau du 
ministère ou au bureau de santé de sa localité. 

Les règlements imposent également les condi- 
tions suivantes pour la construction, le fonctionnement 
et l'entretien des systèmes d'évacuation des eaux usées : 
e:Le système d'évacuation ne doit pas émettre, déverser 

ni déposer d'eaux usées ou d'effluents sur le sol, a 
moins qu'il ne s'agisse d’un système de classe 7 
(système de transport des eaux usées). 

e Les eaux usées ou les effluents ne doivent pas s'échap- 
per d’une partie quelconque du système par émission, 
déversement, infiltration, fuite ou autre pour pénétrer 
dans des conduites d'eau potable, un puits, un cours 
d’eau ou les eaux souterraines ou superficielles. 

e Les eaux usées ou les effluents ne doivent pas s'échap- 
per d’une partie quelconque du système d'évacuation 
par émission, déversement, infiltration, fuite ou autre, 
sauf à l'endroit ou dans la partie du système conçu 
pour le rejet d'eaux usées ou d’effluents. 

e On doit éviter que les insectes ou les animaux 
n'entrent en contact avec les eaux usées. 

e Le système d'évacuation des eaux usées ne doit pas 
émettre, déverser ou déposer de microorganismes 
d'origine intestinale dans l’environnement naturel 
d’une façon qui puisse constituer un danger pour la 
santé, ni permettre que de tels organismes y soient 
émis, déversés ou déposés. 

e Le système d'évacuation des eaux usées ne doit ni 
dégager, ni déverser ni laisser échapper des gaz dans 
un bâtiment ou une structure, sauf de la manière pré- 
vue par le système. 

e Aucune source d'eau résiduaire ne doit être raccordée 
au système d'évacuation des eaux usées. 

e Le propriétaire du système d'évacuation doit entretenir 
celui-ci conformément aux indications du certificat et 
aux règles énoncées dans la Loi. 


ÉVALUATION DU SOL 


La capacité du sol à absorber les effluents dépend de 
divers paramètres tels la granulométrie, la présence de 
composés organiques, la structure, la densité, la teneur 
en eau, la composition chimique et l'indice de plasti- 
cité. Ces caractéristiques doivent être évaluées pour 
déterminer si la capacité de percolation du sol le rend 
apte à recevoir les effluents d’une fosse septique. 

l'inspection et l'analyse des sols permettent 
d'obtenir le taux de percolation, ou temps « T », exprimé 
en minutes par centimètre. Cette mesure est utilisée 
dans les tableaux. 


Based on the results of an inspection and any 
soil testing undertaken, the percolation rate, “T” time, 
expressed in minutes per centimetre, is selected and 
used in the accompanying tables. 


ABSORPTION TRENCH LEACHING BED DESIGN 
— DRAWINGS 1 AND 2 


Under normal conditions the ideal location for a 
leaching bed is in well-drained sandy loam soil, remote 
from any wells or surface water. The regulation requires 
the bottom of absorption trenches to be at least 0.5 
metres above the highground water table, and at least 
0.9 metres above the maximum elevation of rock or of 
soil with a percolation time of greater than 50 minutes 
per centimetre. 

Where water table is the limiting factor, it is 
the highest water table that is of concern rather than 
the average water table or that found at the time of the 
site investigation. 

Gravity flow is permitted for leaching beds with 
up to 150 metres of distribution pipe. If required by 
topography, a pump can be used to lift the effluent to 
a point where gravity flow resumes. If 150 metres or 
more of distribution pipe is used, the sewage system 
must have a pump or siphon, contained in a separate 
compartment which may be part of the tank structure. 
The pump or siphon must be designed and constructed 
so that it is capable of discharging from the compart- 
ment, within a 15 minute time period, a volume of tank 
effluent not less than three quarters of the total interior 
volume of the distribution pipe. 

The maximum length of any single absorption 
trench in a leaching bed is 30 metres. 

The area of a leaching bed should be free of 
trees and bushes so that the bed is well aired and sun- 
light can reach the surface. Trees should only be per- 
mitted within the area of the bed if no damage will 
occur from the roots, taking into account the size and 
type of tree, and the arrangement of the tile or pipe runs. 

A good growth of grass should be encouraged and 
maintained over the entire leaching bed area. The plant 
roots absorb liquid in the soil and transpire it to the 
atmosphere through their leaves. Sunlight should be 
allowed to reach the bed to promote evaporation. Traffic, 
which can destroy the cover of vegetation, compact 
the soil above the bed, and damage the distribution 
pipes should be avoided. 


BEDS ON SLOPING SITES 


Leaching beds constructed in the conventional manner 
(Drawings 1 and 2) require sites that are level or only 
slightly sloped. The cost and other problems of levelling 
the required area will generally limit conventional 


LIT D'ÉPANDAGE A TRANCHEE D/ABSORPTION 
— SCHEMAS 1 ET 2 


Dans des conditions normales, l'endroit le plus propice 
pour un lit d'épandage est un loam sablonneux bien 
drainé, à l'écart de tout puits ou du chemin emprunté par 
les eaux de ruissellement. Le règlement prescrit que le 
fond des tranchées d'absorption doit être à 0,5 mètre au 
moins au-dessus du niveau maximal de la nappe, et à 
0,9 mètre au moins au-dessus de la couche la plus élevée 
de roche ou de sol dont le temps de percolation est 
supérieur à 50 minutes par centimètre. 

Lorsque la nappe est le facteur limitatif, le chiffre 
considéré est le niveau maximal de celle-ci et non le 
niveau moyen ou le niveau observé au moment de 
l'inspection. 

l'écoulement par gravité est admis pour les lits 
d'épandage dont les conduites de distribution s'étendent 
sur moins de 150 mètres. Si la topographie l'exige, on 
peut installer une pompe pour élever l’effluent jusqu'au 
point où l'écoulement par gravité pourra reprendre. Si la 
longueur des conduites dépasse 150 mètres, le système 
doit être pourvu d'une pompe ou d’un siphon installé 
dans une chambre distincte qui peut être incorporée à 
la structure de la fosse. La pompe ou le siphon doit être 
conçu de façon à pouvoir décharger de la chambre, en 
l'espace de 15 minutes, un volume d’effluents au moins 
égal aux trois quarts du volume intérieur total de la con- 
duite de distribution. 

Aucune des tranchées d'absorption d’un lit 
d'épandage ne peut faire plus de 30 mètres au total. 

La zone du lit d'épandage doit être exempte 
d'arbres et d’arbustes, de façon à ce que le lit soit bien 
aéré et que la surface du sol de couverture puisse être 
atteinte par les rayons du soleil. La présence d'arbres ne 
sera admise à l’intérieur de la zone que si leurs racines 
ne risquent pas de causer des dommages, compte tenu 
de la taille et de l'espèce des arbres et de la disposition 
des conduites ou des drains. 

Il est bon de laisser pousser un gazon dru sur 
toute la surface du lit d'épandage. Les racines de l'herbe 
et des plantes absorbent l'humidité du sol et la libèrent 
dans l'atmosphère par leurs feuilles. Il faut que le soleil 
puisse atteindre le lit pour favoriser l'évaporation. On 
recommande de limiter la circulation au-dessus du lit car 
elle risque de détruire le couvert végétal, de tasser la 
couche du sol et d'endommager les conduites. 


LIT INSTALLÉ DANS UN TERRAIN EN PENTE 


Les lits d'épandage construits selon le modèle classique 
(schémas 1 et 2) exigent un emplacement plat ou à faible 
déclivité. Le coût ou les autres problèmes que pose le 
nivellement de l'aire voulue limitent l'emploi de ces 
modèles aux pentes qui ne dépassent pas 1 mètre par 

10 mètres de distance horizontale (10 %). Lorsque la 
pente est plus forte, il faut faire appel à des méthodes 
d'installation spéciales. Pour de plus amples renseigne- 
ments à ce sujet, s'adresser au bureau du ministère ou 


construction methods to slopes with no more than a 
one metre rise for each 10 metres horizontal distance 
(10%). Special methods of installation are required 
where more steeply sloped sites are encountered. 
Information on these methods is available from ministry 
or health unit offices for sites sloped from 10% up to 
25% (1 metre vertical to 4 metres horizontal). Leaching 
beds are not to be constructed on areas where the 
slope exceeds 25% in any direction. 


RAISED LEACHING BEDS — DRAWING 3 


In cases where 0.9 metres of acceptable soil is not 
available between the bottom of the pipe trenches and 
underlying rock or unacceptable soil, a leaching bed 
of selected material may be constructed to form a 
mound in which the absorption trenches can be set, 
thus obtaining the desired 0.9 metre clearance below 
the trenches. An unacceptable soil is one having a per- 
colation rate “T” in excess of 50 minutes per centimetre. 
Similarly, a raised bed may be required in order to pro- 
vide the 0.5 metres minimum clearance between the 
bottom of the trenches and high ground water table. 

Where high ground water, or a shallow depth of 
acceptable soil, requires the construction of a leaching 
bed in imported fill, vertical absorption of the treated 
sewage in the soil will be restricted. There will be 
increased lateral movement of liquid in the soil in any 
direction in which ground water flows away from the 
bed. To guard against the liquid breaking out to the 
surface, the regulation requires that there be at least 
0.25 metres of acceptable soil cover for at least 
15 metres beyond the outer pipes in any direction that 
this in-ground movement will take place. If surface 
soils are acceptable, but of inadequate depth, more 
soil must be added to provide the required depth. If 
soils of T-time exceeding 50 minutes per centimetre are 
at the surface, there is no option but to add acceptable 
soils to meet the mantle requirement. 

The quality of imported fill is also restricted by 
regulation in order to prevent the construction of a 
leaching bed in imported granular material which is 
placed directly on a relatively impermeable soil with 
no provision made for lateral dispersal. This restriction 
only applies where the upper 0.25 metres of natural 
soil has a percolation time exceeding 15 minutes per 
centimetre. 


FILTER TYPE LEACHING BEDS — DRAWING 4 


A filter type bed is one where a distribution pipe net- 
work is set in a continuous layer of stone above a filter 
bed of sand, specified in the regulation as to depth 
and type of material. The surface of the filter sand 
must have the same clearances above rock, above soil 


au bureau de santé de sa localité. Ces méthodes sont 
utilisables quand la pente est supérieure a 10 % mais 
inférieure à 25 % (1 mètre de dénivellation pour 4 mètres 
de distance horizontale). Il n'est pas permis de construire 
un lit d'épandage là où la pente dépasse 25 %. 


LIT D'ÉPANDAGE SURÉLEVÉ — SCHEMA 3 


Lorsqu'on dispose de moins de 0,9 mètre de sol accep- 
table entre le fond des tranchées de drainage et le 
niveau de la roche ou de la couche de sol inutilisable, 
on peut aménager un lit d'épandage avec des matériaux 
choisis de manière à former un monticule où les tran- 
chées d'absorption pourront être installées, obtenant ainsi 
l'espacement voulu de 0,9 mètre. Un sol inacceptable 
est un sol dont le taux de percolation « T » est supérieur 
à 50 minutes par centimètre. Il est parfois nécessaire de 
surélever le lit pour obtenir l’espacement minimal de 
0,5 mètre entre le fond des tranchées et le niveau maxi- 
mal de la nappe. 

Parfois, l'élévation de la nappe phréatique ou 
l'épaisseur de la couche de sol acceptable exige la cons- 
truction d’un lit d'épandage en remblai. Ce type de 
construction réduit toutefois l'absorption verticale des 
effluents. Résultat : un plus grand mouvement latéral du 
liquide dans le sol. Pour empêcher le liquide de se dif- 
fuser en surface, le règlement exige l’'épandage d’une 
couche minimale de 25 centimètres de sol acceptable sur 
une distance d’au moins 15 mètres au-delà de l'extrémité 
des conduites dans toutes les directions où se produira 
ce genre de mouvement souterrain. Si le sol superficiel 
est acceptable, mais d'épaisseur insuffisante, il faut en 
rajouter pour obtenir l'épaisseur voulue. Si des sols dont 
le temps « T » dépasse 50 minutes par centimètre se 
trouvent en surface, on n'aura d'autre choix que de rap- 
porter des sols acceptables jusqu'à ce que la couverture 
soit de la bonne épaisseur. 

La qualité des sols rapportés est également 
réglementée pour empêcher qu'un lit d'épandage puisse 
être construit dans des matériaux granuleux placés 
directement au-dessus d’un sol peu imperméable, sans 
tenir compte de la dispersion latérale. Cette restriction 
ne s'applique que lorsque les 25 premiers centimètres de 
sol naturel ont un temps de percolation supérieur à 
15 minutes par centimètre. 


LIT D'ÉPANDAGE À COUCHE FILTRANTE — SCHEMA 4 


Dans un lit à couche filtrante, le réseau de conduites de 
distribution est installé dans une couche continue de 
pierres au-dessus d’un lit de sable filtrant dont l'épaisseur 
et la composition sont prescrites dans le règlement. 
L'espace vertical voulu entre la surface du sable filtrant et 
la formation rocheuse, une couche de sol dont le temps 
« T » est supérieur à 50 minutes par centimètre ou le 
niveau maximal de la nappe souterraine est le même que 
pour le fond d'une tranchée d'absorption. Ce genre de 
lit occupe un peu moins d'espace pour le traitement des 
eaux usées, mais la dispersion des eaux traitées dans le 


with Ttime greater than 50 minutes per centimetre or 
above high ground water tables, as is required for the 
bottom of an absorption trench. A filter type bed offers 
some space saving as far as the sewage treatment area 
is concerned, but the problem of dispersal of the treated 
sewage in the soil and the need for a soil mantle to 
prevent its breakout to the surface are the same. This 
problem may be accentuated because the application 
of sewage to the soil is concentrated over a smaller area. 
Filter beds are not an acceptable option to an absorp- 
tion trench bed unless the specified filter medium is 
obtained, or the daily sewage flow does not exceed 
5000 litres. 

Filter beds are designed according to permis- 
sible sewage loading and other regulatory requirements. 
A typical sand filter is shown in Drawing 4. 


CLEARANCES FOR PARTS OF A SEPTIC TANK SYSTEM 


In locating a septic tank system, all the clearances listed 
hereunder are to be measured horizontally (see Draw- 
ing 1). They are the minimums required according to 
the regulation and may have to be increased to prevent 
pollution if soil or other site conditions so dictate. 

No septic tank shall be closer than: 

e 15 metres to a well, lake, river, stream, watercourse, 
pond, spring or reservoir. 

e 1.5 metres to any building or structure (including a 
swimming pool). 

e 3 metres to any property boundary. 

No distribution pipe in a leaching bed shall 
be closer than: 

e 15 metres to a well which has a watertight casing to 
at least 6 metres below ground. 

e 30 metres to a spring used as a source of potable 
water or a well, other than a well with a watertight 
casing to a depth of at least 6 metres. 

e 5 metres to any building or structure. 

e 3 metres to any property boundary. 

e 15 metres to a lake, river, pond, stream or reservoir or 
to a spring not used as a source of potable water. 


Note: The distribution pipe clearance listed above must 
be increased in any direction in which the surface of 
the leaching bed is raised above natural grade. The 
increase is 2 metres horizontally for each 1 metre raised. 


FURTHER INFORMATION 


If this information sheet has not answered all of your 
questions about septic tank systems or if it leaves a 
problem unresolved, you should contact the nearest 
Environment Ontario or health unit office in your 
district. 
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sol et la présence d'une couche de sol suffisante pour 
empêcher ces dernières de filtrer en surface entraînent 
les mêmes exigences. Le problème peut même se trouver 
aggravé du fait que cette solution concentre le contact 
entre les eaux usées et le sol sur une aire réduite. On ne 
peut remplacer un lit à tranchée d'absorption par un lit a 
couche filtrante si on ne peut obtenir le matériau qui 
servira de filtre ou que l'écoulement quotidien des eaux 
usées dépasse 5 000 litres. 

Les lits filtrants sont conçus en fonction de la 
charge maximale en eaux usées et d'autres facteurs sti- 
pulés dans le règlement. On en trouvera une illustration 
au schéma 4. 


ESPACEMENT À PRÉVOIR POUR LES DIFFÉRENTES PARTIES 
D’UNE FOSSE SEPTIQUE 


L'installation d’un tel système doit respecter les espace- 
ments suivants, en mesure horizontale (voir schéma 1). 
Ces espacements sont les minimums prescrits par le 
règlement et devront être augmentés pour prévenir la 
pollution si l’état du sol ou d'autres facteurs l’exigent. 

Une fosse septique ne doit pas se trouver à 
moins de : 

e 15 mètres d’un puits, d’un lac, d'une rivière, d’un 
cours d’eau, d’un ruisseau, d’un étang, d'une source 
ou d’un réservoir: 

e 1,5 mètre d’un bâtiment ou d'un ouvrage, y compris 
une piscine; 

° 3 mètres des limites d’une propriété. 

Les conduites du lit d'épandage ne doivent pas 
se trouver à moins de : 

e 15 mètres d'un puits pourvu d’un cuvelage étanche 
jusqu'à 6 mètres au moins de la surface du sol; 

e 30 mètres d’une source utilisée pour l’approvisionne- 
ment en eau potable ou d’un puits non pourvu d’un 
cuvelage étanche jusqu'à 6 mètres au moins de la sur- 
face du sol; 

e 5 mètres d’un bâtiment ou d’un ouvrage: 

e 3 mètres des limites d’une propriété; 

e 15 mètres d’un lac, d’une rivière, d’un étang, d’un 
cours d’eau ou d’un réservoir ou d’une source non 
utilisée pour l’approvisionnement en eau potable. 


REMARQUE : L'espacement prévu pour les conduites 
devra être augmenté dans toute direction où la surface 
du lit d'épandage est surélevée par rapport au niveau 
naturel du sol. L'augmentation sera de 2 mètres par 
mètre de surélévation. 


POUR PLUS DE RENSEIGNEMENTS 


Si ce feuillet d’information ne répond pas à toutes vos 
questions sur les fosses septiques ou si des doutes sub- 
sistent dans votre esprit, adressez-vous au bureau du 
ministère le plus proche ou au bureau de santé de votre 
district. 
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Drawing No. 1 
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TYPICAL ARRANGEMENT OF A SEPTIC TANK SYSTEM 


NOTES: 


1. The above layout is suitable for a leaching bed using normal construction 
methods. 

2. Location of tank and leaching bed to be on lower ground than adjacent wells or 
springs, if possible. 


3. Internal plumbing and main drainage outlet should be designed with a view to 
connecting to possible future sanitary sewers. 


4. Roof water, surface water, discharge from footing drains, etc. must be excluded 
from entry to septic tank. 


5. Leaching beds NOT to be located in swampy ground or in ground liable to 
flooding. 


6. See the Regulation regarding details for the siting of the septic tank and tile bed. 


CLASS 4 SEWAGE SYSTEMS 
TYPICAL SMALL SEPTIC TANK SYSTEM 
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Schéma N° 1 
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DISPOSITION TYPE D’UNE INSTALLATION DE FOSSE SEPTIQUE 


NOTES : 


1. Le plan ci-dessus convient pour un lit d'épandage faisant appel a des méthodes de 
construction normales. 


2. La fosse et le lit d'épandage doivent être, si possible, placés sur un terrain plus bas 
que celui des puits ou des sources adjacentes. 


3. La plomberie intérieure et la sortie principale d'écoulement doivent être conçues 
de manière à être raccordées éventuellement à un futur collecteur d'égout. 


4. Les eaux de toiture, les eaux de ruissellement, l'écoulement des rigoles, etc., ne 
doivent pas pénétrer dans la fosse septique. 


5. Les lits d'épandage NE doivent PAS être situés dans un terrain marécageux ou dans 
un terrain exposé aux inondations. 


6. Se reporter au Règlement pour les détails concernant l'emplacement de la fosse 
septique et de la couche de tuiles. 


SYSTÈMES D'ÉGOUT DE LA CLASSE 4 
PETITE INSTALLATION TYPE DE FOSSE SEPTIQUE 


Drawing No. 2 


Effluent from septic tank or proprietary 
aerobic treatment plant 


LEACHING BED—PLAN (WITH HEADER) 


Maximum length of single line of 
distribution pipe is 30 m. 

Each line of distribution pipe to be 
approximately the same length. 


Distribution pipe of not less than three inch diameter 
trade size for gravity flow systems or 
one and one quarter inch diameter 
trade size for pressurized systems. 


Distribution BOX] — 


Ends of lines of distribution pipe may be 
SS SS SS SSS SS SS SS SS SSS SS interconnected with solid walled pipe, or capped. 


Each line of distribution pipe to have a uniform 
downward slope from the inlet of not LEACHING BED — PLAN (WITH DISTRIBUTION BOX) 


less than 30 mm and not more than Lines of distribution pipe 


50 mm for each 10 m of its length. | Lilo saul | of M rene centred at least 1.6 m apart. 


Open-jointed distribution pipe or tile shall have 
an open space of not less than 6 mm 


and not more than 12 mm between each Le nee ea NAIN SO mn 
pipe or tile and the upper half of every — T 

open space shall be covered with tar paper vss * MIN 100 mm 
in such a manner as to prevent soil, < MIN 150 mm 
gravel or other foreign matter from entering raise | ee ea ee 


the distribution pipe through the open space. OPEN JOINT PIPE OR TILE DETAIL PERFORATED PIPE DETAIL 
ABSORPTION TRENCH — LONGITUDINAL SECTIONS 


Backfill to be porous soil placed in 

such a manner so as to ensure that after 

the backfill settles the surface of the 
leaching bed will not form any depressions. 


DEPTH TO BE BETWEEN _ The bottom of the trench shall be at all 
0.6 AND 0.9 m points at least 0.5 m above high 

ground water table and at least 0.9 m 
» above the maximum elevation of rock or 
soil with percolation time of greater 
than 50 min/cm. 


Stone layer to be completely covered with MIN 150 mm 


untreated building paper, 

pea gravel, straw or other like 
material in such a manner as to 
prevent soil from entering the stone. 


MAXIMUM ELEVATION 
OF GROUND WATER TABLE 


ROCK OR SOIL WITH T GREATER THAN 50 min./cm 


STRIPE 


Stone to be either 19 mm clear aggregate, 
washed to be free of fine material, 

or clean gravel screened to be between 
19 mm and 53 mm in size. 


PERFORATION 


® 


Perforations at approximately 4 and 8 oclock 

positions when laid. A stripe along top PERFORATED P IPE 
(at 12 oclock position) on some pipe facilitates 

proper alignment of perforations when installing. 

Minimum hole diameter of 12 mm and spacing 

of hole to provide at least 5800 mm? of hole area 

per standard length (approx. 3 m) of pipe. 


Gan rine 374/81 Section 10—(3) CLASS 4 SEWAGE SYSTEMS 
TYPICAL DETAILS — SMALL LEACHING BEDS 


Schéma N° 2 


Effluents provenant de la fosse septique ou d'une 
installation brevetée de traitement par aérobies 


LIT D'ÉPANDAGE—PLAN (AVEC CONDUITE D'AMENÉE) 


La longueur maximum d'une seule conduite est de 
30 m. Chaque conduite doit avoir à peu près la même 
longueur. 


Conduite de distribution ayant un diamètre d'au moins 
3 po pour les systèmes d'écoulement par gravité ou un 
diamètre de 1 4 po pour les systèmes pressurisés. 


Les extrémités des conduites de distribution peuvent 
être connectées par une conduite à paroi continue, 
ou obturées. 


Boite de distribution —— 


Chaque conduite doit avoir, à partir du point d'entrée, : Les conduites de distribution sont calées a une distance 
une inclinaison uniforme vers le bas qui ne soit pas LIT D'ÉPANDAGE—PLAN (AVEC BOÎTE DE DISTRIBUTION) d'au moins 1,6 m l’une de l'autre. 
inférieure à 30 mm et supérieure à 50 mm pour chaque 10 m 


de sa longueur. PELOUSE 


a a a ua ul 


La conduite ou la tuile de distribution à jointure ouverte 

a un espace ouvert de 6 mm au moins et de 12 mm au 
h ite où i i : 

se entre chaque conduite ou chaque tuile tandis que Oe = MINIMUM: 60 mm 

a moitié supérieure de chaque espace ouvert est CAES CT 
couverte de papier goudronné, de manière à empêcher > Bs ae + MINIMUM : 100 mm 
la terre, le gravier ou tout autre corps étranger MINIMUM : 150 mm 
de pénétrer dans la conduite de distribution par a | oe ee 

I t. : ; ae 
Dec à DÉTAIL D'UNE CONDUITE OU D'UNE DETAIL D'UNE CONDUITE PERFOREE 
TUILE A JOINTURE OUVERTE 


TRANCHEE DABSORPTION—SECTIONS LONGITUDINALES 


Le remblai doit étre composé de terre poreuse placée 
de manière à assurer qu'après tassement, la surface du lit 
d'épandage ne présente pas de dépression. 


PRÉVOIR ENTRE 

0,6 et 0,9 m : 3 
DE PROFONDEUR Le fond de la tranchée est en tous ses points situé au 
moins a 50 cm au-dessus du niveau maximum de la 
nappe et au moins a 90 cm au-dessus du niveau 
maximum de la roche ou de la terre ayant un temps 
de percolation supérieur à 50 min/cm. 


fee eS MUD 


MIN 150 mm 
Couche de pierres a recouvrir complétement de carton 


de construction non traité, de gravier pisiforme, de 
paille ou d’autres matériaux analogues, de maniére a 
empêcher la terre de pénétrer dans les pierres. 


ROCHE OU TERRE AYANT UN T SUPÉRIEUR À 50 min/cm NIVEAU MAXIMUM 
DE LA NAPPE 


BANDE 
La couche de pierres est constituée soit par des 


granulats non amalgamés de 19 mm, débarrassés par 
lavage de tout matériau fin, soit par du gravier propre 
dont les dimensions se situent entre 19 mm et 53 mm 
après tamisage. 
: : PERFORATION 


A la pose de la conduite, les perforations doivent gù 
occuper approximativement les positions de 4 heures 

et 8 heures. Une bande fixée sur le dessus de la : 

conduite (sur la position de 12 heures) facilite, au CONDUITE PERFOREE 

moment de l'installation, l'alignement approprié de 

perforations. Un diamètre minimum de 12 mm des 

trous ainsi que l'espacement entre les trous doivent 

assurer une surface des trous d'au moins 5800 mm? 

par longueur standard (environ 3 m) de conduite. 


SYSTÈMES D’EGOUT DE LA CLASS 4 
DÉTAILS TYPES PETITS LITS D'ÉPANDAGE 


Référence : Règlement de l'Ontario 374/81 Article 10—(3) 


Drawing No. 3 


BOTTOM OF FILL SLOPE telles se! 
OS ts a ADDED NATURAL | 
SOIL FOR MANTLE 
MANTLE AT LEAST | 
(NOTE 6) 0.25 m 
DEEP | 


a TANK | 


SURFACE DRAINAGE =——————>> 


DWELLING 


MINIMUM EXTENT OF 
MANTLE IS 15 m | 


NATURAL 
MANTLE ADDED POROUS 


ae Pal 


ROCK OUTCROP 


GRASS ALL FILL SURFACES 
Besse os oe o @ & a 


THE BOTTOM OF THE ABSORPTION TRENCH TO BE; / 
(i) 0.9 m ABOVE ROCK OR SOIL OF “T” GREATER THAN 50 
(ii) 0.5 m ABOVE HIGH GROUNDWATER TABLE 


SOIL PROFILE 


ROCK PROFILE 


Plan and Profile — Typical Raised Bed 


1. Clearances from buildings, lot lines, wells, etc., as for normal leaching beds plus 2 metres 
horizontal for each 1 metre vertical that surface of bed is above grade. 


2. Fill slope must be stable for the material used, but not steeper than 2 metres horizontal to 
1 metre vertical. 


3. Percolation rate “T” of imported material should preferably be not less than 2 min/cm. 


4, Effluent passing through fill must be absorbed into natural soil beneath the fill or into the sur- 
rounding permeable soil without ponding or breakout to surface. The relationship between the 
percolation time of the fill forming the leaching bed and that of the soil on which it is placed, 
and the requirements for a minimum soil mantle for 15 metres beyond the outer pipes in any 
direction in which the effluent from the leaching bed may move in the soil, are contained in the 
regulation and illustrated in appendix 84.1. 


5. Details of absorption trench construction same as in drawing no. 8.1.1. 


6. Where soil mantle (note 4) is absent, or of inadequate depth, soil must be added to meet the 
requirements of the regulation. This may be added over an area or, where the topography is 
uneven, only over the routes in which it is obvious that the in-ground movement will take place. 


LEACHING BEDS 
TYPICAL LAYOUT — RAISED LEACHING BED 


Schéma N° 3 


Re | 
BAS DU TALUS DE REMBLAI a ee ae 
APPORT COUVERTURE| 
DE TERRE NATURELLE 
POUR LA D'UNE PROFONDEUR 


COUVERTURE DAU MOINS 0,25 m 
(NOTE 6) 


LA COUVERTURE S'ÉTEND SUR | 
UNE LONGUEUR MINIMUM DE 15 m 


DRAINAGE DE SURFACE —————__> 


PLANTER DE GAZON TOUTES 
LES SURFACES DE REMBLAI 


COUVERTURE 
APPORTÉE SOL POREUX 


ET NATUREL 


LE FOND DE LA TRANCHÉE 


D'ABSORPTION DOIT ÊTRE : PROFIL 
(i) À 90 cm AU-DESSUS DE LA ROCHE OU DU SOL AFFLEUREMENT 

DU SOL AYANT UN “T” SUPÉRIEUR À 50 MIN PAR cm DE ROCHE PROFIL DE 
(it) À 50 cm AU-DESSUS DU NIVEAU MAXIMUM DE LA NAPPE LA ROCHE 


PLAN ET PROFIL — LIT TYPE SURÉLEVÉ 


1. Les espacements entre l'installation et les bâtiments, les limites de parcelle, le puits, etc., sont iden- 
tiques à ceux des lits d'épandage normaux plus 2 mètres de distance horizontale pour chaque 
mètre de surélévation de la surface du lit. 


2. Le talus de remblai doit être stable pour les matériaux utilisés sans que son inclinaison soit plus 
accentuée que celle correspondant à 2 mètres de distance horizontale pour 1 mètre de dénivel- 
lation. 


3. Le taux de percolation “T” des matériaux rapportés ne doit pas, de préférence, être inférieur à 2 
minutes par centimètre. 


4. Les effluents traversant le remblai doivent être absorbés dans la terre naturelle en dessous du rem- 
blai ou dans la terre perméable avoisinante sans accumulations ou remontées à la surface. Le rap- 
port entre le temps de percolation du remblai formant le lit d'épandage et celui de la terre sur 
laquelle le lit est placé ainsi que les prescriptions prévoyant une couverture de terre minimale sur 
une longueur de 15 mètres au-delà des conduites extérieures dans les directions centrifuges 
d'écoulement interne des effluents provenant du lit d'épandage sont indiqués dans la règlementation 
et illustrés à l'annexe 84.1. 


5. Les détails concernant le creusement de la tranchée d'absorption sont les mêmes que dans le 
schéma n° 3. 


6. Lorsqu'il n'y a pas de couverture de terre (note 4) ou lorsque celle-ci a une épaisseur insuffisante, il 
convient d'ajouter de la terre pour répondre aux conditions fixées par la réglementation. La terre 
peut être rapportée sur une zone ou, lorsque la topographie est inégale, ne recouvrir que les passages 
qui seront de toute évidence empruntés par le cheminement intérieur. 


LITS D'ÉPANDAGE 
DISPOSITION TYPE LIT D'ÉPANDAGE SURELEVE 


Drawing No. 4 


TYPICAL SAND FILTER 


(Adaptable for use with both class IV or class VI sewage system) 


Lines of 
distribution 
pipe evenly 
spaced. 
Maximum 
spacing 


1:2 m 


Extend stone 
to 2 pipe spacing 
beyond perf. pipe 


Some Alternative Pipe Layouts 


Center feed 
with header 


Centre feed 


arg — + with 
pra distribution box 


(larger bed) 
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Loom backfill, crowned 
to shed water end sodded 


Depth of cover sufficient to 
prevent freezing — suggest min 0.3 m 


Distribution pipe 
embedded in 150 mm 
stone layer | 
(Note 7) 
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Surface (Note 1) 
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Extent of excavation GS GEL 

to allow for placing : ghee 0.75 m (Note 6) 
filter material above ye seo Minimum 
extended base of ie 


filter medium. 
| 0.25 m | 

nd 
Minimum 0.15 m 


| | Contact Area (Note 9) 


Expanded Contact Area (Note 9) 


Minimum depth of 
filter medium where 

it is extended to provide 
adequate contact area. 


NOTES 


Refer to O. Reg. 374/81 (Sec. 10 and Sec. 12) for regulations governing 
sand filter type Leaching beds. 


1. Maximum area of filter surface 50 m2. 


2. Permissible loading on filters: 
Class IV sewage systems 75 L/m2/day for flows up to 3000 L/day. 
50 L/m2/day for flows between 


3000 L/day — 5000 L/day. 


150 L/m2/day for flows up to 6000 L/day. 
100 L/m2/day for flows between 
6000 L/day and 10,000 L/day. 


3. The maximum daily sewage flow of a sewage system in which the 
leaching bed may be of the filter type is 5,000 L for a class 4 sewage 
system, and 10,000 L for a class 6 sewage system. At maximum size in 
each case two 50 m? filters are required. 


Class VI sewage systems 


4. A soil mantle of T not greater than 15 min./cm and at least 0.25 m in 
depth is required to extend at least 15 m beyond the outer distribution 
pipes in any direction in which the effluent from the bed will move 


Filter medium (Note 5) 


0.9 m (Note 8) 
Minimum 


Stone layer to be continuous 
over surface of filter medium (Note 7) 


2 Minimum side slope 2:1 


NSN 


Backfill Ditch to intercept and 
5 divert surface 
water away from bed 


Depth and extent of 
upper soil mantle as 
PS in Note 4. 


Ka 


Max. elevation of 
rock or soil of T 
| greater than 50 min. (Note 8) 


\—— Permanent or temporary 
forming to contain filter 
medium and stone 


laterally. It must be added if the soil in or on which the filter bed is to 
be constructed has a T value exceeding 15 min/cm. 


. Only filter material meeting grading requirements acceptable to the 


Ministry of the Environment may be used. 


. Minimum depth of specified filter material 0.75 m. 


7. Pipe to be bedded in stone that is either 19 mm clear aggregate 


washed to be free of fine material, or clean gravel screened to be 
between 19 and 53 mm in size. 


. Surface of sand filter material to which sewage is applied must be a 


minimum of 0.9 m above rock or soil of T greater than 50 minutes/cm 
and at least 0.5 m above the high groundwater table. 


. Contact area between the filter medium and the underlying soil must 


not be less than the area A = QT/850 where Q is the daily sewage 
flow in litres and T is the percolation time of the underlying soil. 


LEACHING BEDS 
TYPICAL SAND FILTER 


Schéma N° 4 
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à paroi continue 
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Conduites de 
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espacées à 
intervalles 
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Espacement 
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Placer les pierres sur une distance 
égale à un demi-espacement entre 
les conduites au-délà 

de la conduite perforée 


| Arrivee 


FILTRE À SABLE TYPE 


(Adaptable pour être utilisé avec les systèmes d’égout aussi bien de la classe IV que de la classe VI) 


EXT Autres dispositions des conduites 
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Remblai de terre glaise, bombe pour assurer 


Epaisseur de couche suffisante pour empécher 
le gel — minimum suggère : 30 cm 


E 
E 
al 
Conduite de p 
distribution g 
enfouie dans 150 mm d 
la couche de 1 < g 
pierres (note 7) CE g Surface du 
33 g filtre (note 1) 
———- Los 4 Matériau de filtrage 
Etendue de l'excavation D, BEL 4 
permettant de placer du RBA Minimum : 75 cm 
matériau de filtrage au-dessus Re (note 6) 
de la base élargie du matériau PRES é 


de filtrage 


SUR ES 
Minimum : 15 cm 


Epaisseur minimum du 
matériau de filtrage lorsqu'il 
est étendu pour assurer une 
zone de contact suffisante 


NOTES 


Se referer au règlement de l'Ontario 374/81 (articles 10 et 12) pour les 
exigences concernant les lits d'épandage du type filtre à sable. 


1. Zone maximum de la surface du filtre : 50 m2. 


2. Chargement des filtres autorisé : 


Installations d'égout de la classe IV 75 L/m2par jour pour des écoulements 
de moins de 3 000 L par jour. 
50 L/m? par jour pour des écoulements 
de 3 000 L par jour à 5 000 par jour. 


150 L/m2 par jour pour des écoulements 
de moins de 6 000 par jour. 

100 L/m? par jour pour des écoulements 
de 6 000 L par jour à 10 000 L par jour. 


Installations d'égout de la classe VI 


3. L'écoulement quotidien maximum des eaux usées d’un système d'égout 
dans lequel le lit d'épandage peut être du type filtre est de 5 000 L pour un 
système d'égout de la classe IV et de 10 000 L pour un système d'égout de 
la classe VI. Lorsque l'écoulement est au maximum dans chacun de ces cas, 
il faut prévoir deux filtres de 50 m2. 


(note 5) 


(note 8) 


| | Zone de contact (note 9) 


Zone de contact élargie (note 9) 


N 


l'écoulement de l'eau et gazonné 


La couche de pierres doit être continue au-dessus de la 
surface du matériau de filtrage (note 7) 


inclinaison latérale 
minimum : 2 par 1 


Remblai Rigole pour intercepter et 


détourner du lit les eaux 
de ruissellement 


Are 
Minimum : 90 cm SAIS Se 
$ LEA Epaisseur et étendue de la 
LR LA couverture de terre supérieure 
Murs comme dans la note 4 


VA 


Niveau maximum de la roche ou de la terre 
ayant un T supérieur a 50 min. (note 8) 


Forme permanente ou temporaire pour 
retenir le matériau de filtrage et les pierres 


. Le matériau de filtrage doit étre placé sur une couverture de terre dont le T 


n'est pas supérieur à 50 min./cm et que s'étend au-délà de la zone de con- 
tact du filtre (note 9) à une profondeur d'au moins 25 cm sur une distance 
d'au moins 15 m a partir de la conduite de distribution extérieure dans 
toute direction d'écoulement latéral des effluents a partir du filtre. 


. On ne peut utiliser que le matériau de filtrage repondant aux critères de 


composition acceptés par le ministère de l'Environnement. 


. L'épaisseur minimum du matériau de filtrage spécifié est de 75 cm. 


La conduite doit être enfouie dans une couche de pierres constituée soit 
par des granulats non amalgamés de 19 mm débarrassés par lavage de tout 
matériau fin soit par du gravier propre doit les dimensions se situent entre 
19 mm et 53 mm après tamisage. 


La surface du matériau du filtre à sable recevant les eaux usées doit être située 
au moins à 90 cm au-dessus de la roche ou de la terre ayant un T supérieur à 
50 min./cm et au moins à 50 cm au-dessus du niveau maximum de la nappe. 


La zone de contact entre le matériau de filtrage et la terre sous-jacente ne 
doit pas être inférieure à la zone A = QT/850. Q étant l'écoulement quotidien 
en litres des eaux usées et T le temps de percolation de la terre sous-jacente. 


LITS D'ÉPANDAGE 
FILTRE À SABLE TYPE 


SEPTIC TANK SYSTEMS 


A septic tank should not be closer than: 

e 15 metres to any well, lake, river, stream, water 
course, pond, spring or reservoir. 

e 1.5 metres to any building or structure. 

e 3 metres to any property boundary. 

The distribution pipe in a leaching bed shall 

not be closer than: 

° 15 metres to a well with a watertight casing to at 
least 6 metres below ground. 

e 30 metres to a spring used as a source of potable 
water or a well other than a well with a watertight 
casing to a depth of at least 6 metres. 


e 5 metres to any building or structure. 

e 3 metres to any property boundary. 

e 15 metres to a lake, river, pond, stream or reservoir 
or to a spring not used as a source of potable water. 

e The distribution pipe clearance listed above must be 
increased in any direction in which the surface of 
the leaching bed is raised above natural grade. The 
increase is 2 metres for each 1 metre raised. 

The above distances are minimum according 
to the regulation and may have to be increased to 
prevent pollution if soil or other site conditions so 
dictate. 


ABSORPTION TRENCH LEACHING BEDS 
LENGTH OF DISTRIBUTION PIPE IN METRES FOR VARIOUS DESIGN SOIL 
PERCOLATION TIMES (T) FOR PRIVATE DWELLINGS 


COLUMN COLUMN COLUMN COLUMN COLUMN COLUMN COLUMN 
1 2 5 4 5 6 7: 
Number of T from 1 T greater T greater T greater T greater T greater 
Bedrooms to 5 min. than 5 than 10 than 15 than 20 than 25 

inclusive min. but min. but min. but min. but min. 
not not not not 
greater greater greater greater 
than 10 than 15 than 20 than 25 
min. min. | min. min. 
2 or less 40 40 70 100 130 MA 
5 40 60 100 140 180 Se? 
4 4O 80 130 180 230 10T 
for each 
bedroom 
over 4 add D 122 20 | 27 35 Mu 


NOTES: This table is for domestic systems only. It does not apply to schools, 
motels, hospitals or other such public or commercial premises. 


MINIMUM AREA OF THE SURFACE OF THE FILTER 
MEDIUM IN FILTER TYPE LEACHING BEDS FOR PRIVATE 
DWELLINGS-SEPTIC TANK SYSTEMS 


NUMBER OF MINIMUM SURFACE AREA OF FILTER 
BEDROOMS MEDIUM-SQUARE METRES 

2 or less iD 

3 22 

4 28 

For each 

bedroom over 

4 add 4 


LES SYSTÈMES À FOSSE SEPTIQUE 


e 5 mètres d’un bâtiment ou d’un ouvrage; 

¢ 3 mètres des limites d’un propriété; 

e 15 mètres d’un lac, d’une rivière, d'un étang, d’un 
cours d'eau où d’un réservoir ou d’une source non uti- 
lisée pour l’approvisionnement en eau potable. 

e l'espacement prévu pour les conduites devra être 
augmenté dans toute direction où la surface du lit 
d'épandage est surélevée par rapport au niveau naturel 
du sol. L'augmentation sera de 2 mètres par mètre de 
surélévation. 

Ces espacements sont les minimums prescrits par 
le règlement et devront être augmentés pour prévenir la 
pollution si l’état du sol ou d'autres facteurs l'exigent. 


Une fosse septique ne doit pas se trouver à moins de : 

e 15 mètres d'un puits, d’un lac, d’une rivière, d'un 
cours d'eau, d’un ruisseau, d’un étang, d’une source 
ou d'un réservoir; 

¢ 1,5 mètre d’un bâtiment ou d’un ouvrage: 

e 3 mètres des limites d’une propriété. 

Les conduites du lit d'épandage ne doivent pas 

se trouver à moins de : 

e 15 mètres d’un puits pourvu d'un cuvelage étanche 
jusqu'à 6 mètres au moins sous la surface du sol; 

¢ 30 mètres d’une source utilisée pour l'approvisionne- 
ment en eau potable ou d’un puits non pourvu d’un 
covelage étanche jusqu'à 6 mètres au moins sous la 
surface du sol; 


LITS D'ÉPANDAGE À TRANCHEES D'ABSORPTION 
LONGUEUR EN MÈTRES DE LA CONDUITE DE DISTRIBUTION À RACCORDER À UN 
BÂTIMENT RÉSIDENTIEL, POUR DIVERS TEMPS DE PERCOLATION (T) THÉORIQUES 


COLONNE COLONNE COLONNE COLONNE COLONNE COLONNE COLONNE 
1 2 3 4 5 6 7 
| Nombre de T de 1 T supérieur | T supérieur | T supérieur | T supérieur | T supérieur 
chambres à 5 min. à 5 min. à 10 min. à 15 min. à 20 min. à 25 min. 
à coucher inclusiv. mais non mais non mais non mais non 
supérieur supérieur supérieur supérieur 
a 10 min. à 15 min. à 20 min. à 25 min. 
2 ou moins 40 40 70 100 130 Eye 
3 40 60 100 140 180 8T 
4 40 80 130 180 230 10T 
Plus de 4: 
ajouter 
pour chaque 
chambre 
ar plus, a 5 i 20 | 27 Juge ST 


REMARQUE : Ce tableau ne concerne que les systèmes raccordés a des bâtiments résidentiels, et non conçus 
pour des écoles, des motels, des hôpitaux et d’autres bâtiments publics ou commerciaux. 


_ SUPERFICIE MINIMALE DU MATÉRIAU DE FILTRAGE DANS LES LITS 
D’EPANDAGE A COUCHE FILTRANTE POUR LES BATIMENTS RESIDENTIELS — 
SYSTÈMES A FOSSE SEPTIQUE 


NOMBRE DES CHAMBRES 


AIRE MINIMALE DU MATERIAU DE 


A COUCHER FILTRAGE EN METRES CARRES 
2 où moins 45 

5 22 

4 28 

Plus de 4 : ajouter pour 

chaque chambre en plus 4 


CARE & MAINTENANCE OF A 
SEWAGE SYSTEM 


Warning: Under no circumstances should a homeowner enter a septic tank. Noxious gases which are heavier 
than air remain in the tank after the top is removed, and have caused death both to the original victim and to 
those who attempt to rescue him from the tank. 


A septic tank and tile bed should, with proper care and maintenance, provide many years of service. There 
are, however, some things which you, the homeowner should be aware of that will help the system to 
function properly. These are: 

1. Do not allow root drains to discharge to the septic tank or surface waters to drain towards the area of the 
leaching bed. 

2. Water usage in the home should be kept to a minimum. If automatic washers and dishwashers are used 
make sure full loads are washed each time. Excessive use of water (such as doing numerous washings in 
one day) could flush solids from tank to the leaching bed. 

3. Moderate use of household drain solvents, cleaners, disinfectants, etc., should not interfere with the 
operation of the sewage disposal system, however, indiscriminate use may cause problems. 


4. There should be no need to use “starters” “bacterial feeds” or “cleaners” 


5. The septic tank should be inspected at least once every two years and the tank pumped out when 
necessary — every three or four years is suggested. Failure to pump-out a septic tank when required may 
result in sludge or scum being carried over to the leaching bed resulting in soil clogging and complete 
failure of the system. 


6. Vehicular traffic (including snowmobiles) should not be allowed over the leaching bed. 


7. The area over a leaching bed should have a good cover of grass but shrubs or trees should not be planted 
over the area. Good ventilation and adequate sunlight should be maintained in the area of the leaching bed. 


IN THE INTEREST OF HEALTH AND THE PROTECTION OF THE ENVIRONMENT, ANY MALFUNCTION 
OF A SEPTIC TANK SHOULD BE PROMPTLY REPORTED TO THE LOCAL HEALTH UNIT OR MINISTRY 
OF ENVIRONMENT OFFICE. 


Septic Tank Maintenance Record 


Date Nature of work (pumped out, general Name of company and person carrying 
inspection, remedial work (specify) out the work or inspection 


UTILISATION ET ENTRETIEN 
D’UNE FOSSE SEPTIQUE 


AVERTISSEMENT : On ne doit en aucun cas pénétrer dans une fosse septique car celle-ci continue a dégager des 
gaz nocifs méme quand le couvercle a été retiré. Plusieurs personnes qui se sont infiltrées dans une fosse sont 
mortes asphyxiées. 


Si elle est bien utlisée et entretenue, l'installation septique devrait durer des années. Il y a cependant un certain 
nombre de précautions que vous devriez connaître pour qu'elle fonctionne correctement. 


1. Évitez que les eaux des gouttières ne se déversent dans la fosse, et empéchez les eaux de surface d'atteindre le 
lit d'épandage. 


2. Utilisez le moins d'eau possible. Si vous possédez une machine à laver automatique ou un lave-vaisselle, 
servez-vous-en à pleine capacité. Si vous utilisez trop d'eau (par exemple, en effectuant de nombreuses lessives 
le même jour), celle-ci pourrait chasser les matières solides de la fosse et les entraîner vers le lit d'épandage. 


3. Les solvants, nettoyants, désinfectants ou autres produits ménagers utilisés avec modération ne devraient pas 
nuire à la fosse. Leur usage abusif pourrait cependant causer des problèmes. 


4, || n'est pas nécessaire d'utiliser des additifs, des semences bactériennes ou des agents nettoyants. 


5. Il faut faire inspecter la fosse au moins tous les deux ans et la faire vidanger au besoin; on recommande 
d'effectuer une vidange tous les trois ou quatre ans. Si on ne vide pas la fosse en temps voulu, les boues et 
l'écume risquent de se déverser dans le lit d'épandage et de le colmater, rendant le système inutilisable. 


6. On doit éviter de laisser passer des véhicules sur le lit d'épandage (cela vaut aussi pour les motoneiges). 


7. La surface du lit d'épandage doit être recouverte d’une bonne couche d'herbe ou de gazon, mais on évitera d'y 
planter des arbres et des arbustes. Si elle est bien aérée et bien exposée au soleil, l'humidité du sol pourra 
s'évaporer plus facilement. 


DANS L'INTÉRÊT DE LA SANTÉ PUBLIQUE ET DE L'ENVIRONNEMENT, SIGNALEZ TOUTE 
DÉFAILLANCE SANS DELAI AU SERVICE DE SANTE PUBLIQUE OU A ENVIRONNEMENT ONTARIO. 


FICHE D'ENTRETIEN D’UNE FOSSE SEPTIQUE 


PONS | 
Date Nature des travaux (vidange, inspection Nom de la personne qui a effectué les 
générale, réparation — préciser) travaux, et compagnie qu'elle représente 
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PROPOSED CHANGES TO 
ONTARIO’S 
ENVIRONMENTAL 
ASSESSMENT PROGRAM 


In December 1990, Environment Ontario released 
“Toward Improving the Environmental Assessment 
Program in Ontario,” a discussion paper on environ- 
mental assessment (EA). The discussion paper was 
prepared by the ministry, in consultation with a wide- 
range of interested parties. The following puts this 
work in context. Highlights of the discussion paper 
are also outlined. 


THE ENVIRONMENTAL ASSESSMENT ACT 


Ontario’s Environmental Assessment (EA) Act has 
been in effect since 1976, to protect, conserve and 
ensure wise management of the environment. The 
Act helps guarantee that the environment is consid- 
ered in the planning and decision-making processes 
for future undertakings. Indeed, the EA Act and 
program have generated a number of significant 
benefits: 


¢ improved planning and decision-making practices 
and procedures; 


+ increased opportunities for public involvement and 


input into the decision-making process; 


MODIFICATIONS QU’ON 
SE PROPOSE D’APPORTER 
AU PROGRAMME 
D’EVALUATION 
ENVIRONNEMENTALE 

DE L'ONTARIO 


En décembre 1990, Environnement Ontario publiait 
un document de travail sur les évaluations environne- 
mentales intitulé Vers une amélioration du Pro- 
gramme d'évaluation environnementale en Ontario. 
Ce document a été préparé par le Ministère, en 
consultation avec diverses parties intéressées. Voici 
le contexte dans lequel ce travail s'est effectué et les 
points saillants du document. 


LA LOI SUR LES ÉVALUATIONS 
ENVIRONNEMENTALES 

La Loi sur les évaluations environnementales de 
l'Ontario, en vigueur depuis 1976, vise à protéger et à 
préserver l’environnement, ainsi qu’à en assurer une 
gestion avisée. Elle contribue à garantir la prise en 
compte de l’environnement dans les processus de 
planification et de prise de décisions relatifs à de 
futures entreprises. En fait, grâce à la Loi et au 
programme, des améliorations importantes ont été 
apportées. Ainsi : 


+ les modes et processus de planification et de prise 
de décisions sont plus efficaces; 


+ le public a davantage d'occasions de participer 
activement au processus décisionnel; 


+. consideration of a wider range of alternatives, 
thus encouraging broader thinking and innovative 
approaches to problems and opportunities; 


¢ improved accountability in decision-making; and 


* improved environmental protection--by minimizing 
adverse effects which may have otherwise 
ocurred. 

Though the Act and its underlying principles 
are sound, concerns about the EA process--the 
implementation of the Act--have been raised. The 
Government of Ontario’s response to these concerns 
is outlined below. 


SEEKING IMPROVEMENTS 


In 1988, Environment Ontario began a comprehen- 


sive review of Ontario’s environmental assessment 
process. The Environmental Assessment Program 
Improvement Project (EAPIP) was established with a 
dual purpose: to examine the understanding and 
acceptance of environmental assessment in Ontario, 
and to make recommendations to ensure that the EA 
program operates as effectively and efficiently as 
possible. 

During phase one, EAPIP evaluated propos- 
als for minor administrative improvements to the EA 
Act, based on public input as well as Environment 
Ontario experience in administering the Act. Two 
advisory groups, the Public Advisory Group and the 
Inter-Ministerial Liaison Committee, were established 
to assist EAPIP in developing a series of working 
papers on related topics. The Public Advisory Group 
includes members from a variety of interested 
groups, including but not limited to environmental 
groups, from outside the provincial government. 
Representatives from most government of Ontario 
ministries sit on the Inter-Ministerial Liaison Commit- 
tee. 

Following submission of EAPIP’s phase one 
report in August, 1989, the previous Minister of the 
Environment asked the Environmental Assessment 
Advisory Committee (EAAC) to conduct a public 
review and provide comment on the reports’ recom- 
mendations. The Advisory Committee, consisting of 
three independent members appointed by the minis- 
ter, was established in 1983 to increase public input 


+ on envisage un plus grand nombre de solutions de 
rechange, ce qui encourage les parties con- 
cernées a élargir la réflexion et à aborder les 
problémes et possibilités de maniére novatrice; 


+ limputabilité des décideurs est accrue; et 


+ l'environnement est mieux protégé, car les effets 
nuisibles possibles sont minimisés. 

Bien que la Loi et les principes qui la sous- 
tendent soient valables, le processus d'évaluation 
environnementale, c'est-à-dire la mise en oeuvre de 
la Loi, a suscité des inquiétudes, auxquelles le 
gouvernement de l'Ontario a répondu comme suit. 


LA QUÊTE D'AMÉLIORATIONS 

En 1988, Environnement Ontario a entrepris un 
examen détaillé du processus d'évaluation environne- 
mentale appliqué dans la province. Le Projet 
d'amélioration du programme d'évaluation environne- 
mentale (PAPÉE) a été créé à deux fins : étudier la 
façon dont les évaluations environnementales sont 
comprises et acceptées en Ontario, et formuler des 
recommandations visant à assurer que le programme 
fonctionne aussi efficacement que possible. 

Dans un premier temps, l’équipe du PAPEE 
a évalué de petites améliorations administratives 
qu’on se proposait d’apporter a la Loi a la lumiére 
d'idées émises par le public et de l'expérience du 
Ministére en matiére d’application de la Loi. Deux 
groupes consultatifs, le Groupe consultatif public et le 
Comité de liaison interministériel, ont été créés pour 
aider à l'élaboration d’une série de documents de 
travail sur des sujets connexes. Le Groupe consul- 
tatif public réunit des membres de divers groupes 
concernés n’appartenant pas au gouvernement 
provincial, groupes environnementalistes y compris. 
Des représentants de la plupart des ministéres 
ontariens siègent au Comité de liaison intermin- 
istériel. 

Aprés la présentation du rapport de premiére 
étape du PAPEE, en août 1989, l’ancien ministre de 
l'Environnement a demandé au Comité consultatif 
des évaluations environnementales de tenir un 
examen public et de commenter les recommanda- 
tions contenues dans le rapport. Le Comité consul- 
tatif, composé de trois membres indépendants 


into the minister's decisions on matters relating to the 
EA Act. As a result of EAAC’s recommendations, the 
ministry incorporated phase one consideration into an 
expedited comprehensive review process conducted 
by a ministry task force. 


THE ENVIRONMENTAL ASSESSMENT 
TASK FORCE 


In October 1989, the Environmental Assessment 


(EA) Task Force was formed within the ministry to 
enhance and expedite the review of Ontario’s envi- 
ronmental assessment process, and to finalize the 
work begun by EAPIP. After consultation with 
government agencies, a Public Advisory Group, a 
Inter-Ministerial Liaison Committee, environmental 
and other concerned groups, the EA Task Force has 
produced a discussion paper, “Toward Improving the 
EA Program in Ontario.” The paper integrates the 
work done by EAPIP and includes a comprehensive 
set of recommendations. These include specific 
changes to the EA Act and process to increase 
effectiveness and efficiency. The paper also exam- 
ines the application of the Act beyond its current use. 

Highlights of the recommendations contained 
in the discussion paper include: 


+ the recommendation that a planning and consulta- 
tion phase become a mandatory part of the EA 
process; 


¢ the provision for scoping during the planning and 
consultation phase and hearings, if required; 


¢ clarification of roles and responsibilities of those 
involved in the EA process and the development of 
criteria to assist in decision-making; 


e the recommendation that time limits be established 
for review and decision process; 


+ clarification of the administrative process under the 
EA Act, including the Class EA process, designa- 
tions and exemptions; and 


e the recommendation that the Environmental 
Assessment Board revise its Rules of Practice and 
Procedure to improve the hearing process. 


nommés par le ministre, a été créé en 1983 afin de 
permettre au public de participer davantage aux 
décisions du ministre sur toute question se rapportant 
à la Loi. À la suite des recommandations du CCÉE, 
le ministre a intégré les considérations de la première 
étape dans un processus accéléré d'examen détaillé, 
qui a été confié à un groupe de travail du Ministère. 


LE GROUPE DE TRAVAIL SUR LES 
ÉVALUATIONS ENVIRONNEMENTALES 


En octobre 1989, le Groupe de travail sur les évalu- 


ations environnementales a été constitué au sein du 
Ministère afin d'examiner rapidement et d'améliorer le 
processus d'évaluation environnementale de l'Ontario 
et de terminer le travail commencé dans le cadre du 
PAPÉE. Après avoir consulté des organismes 
gouvernementaux, le Groupe consultatif public, le 
Comité de liaison interministériel, des groupes 
environnementalistes et d’autres groupes concernés, 
le Groupe de travail a rédigé un document intitulé 
Vers une amélioration du Programme d'évaluation 
environnementale en Ontario. Ce document, qui tient 
compte des travaux réalisés dans le cadre du 
PAPÉE, présente un ensemble de recommandations 
détaillées. Celles-ci portent notamment sur des 
modifications précises à apporter à la Loi et au 
processus d'évaluation environnementale pour en 
accroître l'efficacité et l'efficience. Le document 
envisage également l'application de la Loi au-delà de 
sa portée actuelle. 

Il est recommandé dans le document de 
travail : 


+ que le processus d'évaluation environnementale 
incorpore une phase de planification et de consul- 
tation; 


* que soient prévues une séance de délimitation 
durant la planification, la consultation et la tenue 
d’audiences, au besoin; 


+ que soient précisés les rôles et les responsabilités 
des intervenants dans le processus d'évaluation 
environnementale et qu'on élabore des critères 
pour faciliter la prise de décisions; 


¢ que soient fixés des délais pour le processus d’ex- 


amen et d'autorisation: 


PUBLIC INPUT 


The government discussion paper was released in 


December 1990 for public review. After all interested 
parties have had the opportunity to review the paper, 
the Environmental Assessment Advisory Committee 
will conduct public consultations to obtain comment 
on the paper and will report its findings to the envi- 
ronment minister. The Committee’s findings will be 
considered before any changes to the EA Act are 
introduced in the Legislative Assembly. 


* que les processus administratifs prévus par la Loi 
sur les évaluations environnementales soient 
précisés, y compris l'évaluation environnementale 
de portée générale, les désignations et les exemp- 
tions; et 


+ que la Commission des évaluations environne- 
mentales réexamine son Règlement intérieur en 
vue d'améliorer le processus d'audience. 


LA PARTICIPATION DU PUBLIC 


Le document de travail du gouvernement a été rendu 


public en décembre 1990. Quand toutes les parties 
intéressées auront eu la possibilité de l'examiner, le 
Comité consultatif des évaluations environnemen- 
tales consultera le public pour recueillir ses observa- 
tions et il fera part de ses conclusions au ministre de 
l'Environnement. Les conclusions du Comité seront 
prises en compte avant que toute modification à la 
Loi sur les évaluations environnementales ne soit 
déposée devant l'Assemblée législative. 


FEBRUARY 21, 1991. 
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ONTARIO’S WASTE REDUCTION ACTION PLAN: 


BACKGROUNDER 


ONTARIO’S DIMINISHING CAPACITY TO DISPOSE OF WASTE 


oe 
L 


There are 1,400 landfill sites in Ontario. About 100 landfill sites are expected to ‘reach capacity by 1998. An 
other 150 landfill sites are expected to reach their capacity between 1993 and 2003. 


Between 1991 and 1994, Ontario faces the loss of about 45 per cent of its annual landfill capacity because 
three of the province's largest landfill sites are expected to close: Britannia Road (750,000 tonnes per year) in 


Peel Region, Brock West (964,000 tonnes per year) in Durham uen and Keele Valley (2.2 million tonnes sea | 
year) near do north of Toronto. -" 


WASTE GENERATION IN ONT ARIO. 


Ontario’ s residents and industries produce about 10 million metric tonnes of municipal solid waste in total per 
year. That i is about one tonne of waste Per capita per year. The per Capha figure has remained steady since 


1987. 


The increase in the volume of He to 10 million tonnes per year in 1989 (the last year for which 


_ figures are available) from 9.2 million tonnes per year in 1987 is due to population and economic growth. 


The residential sector is responsible for about 40 per cent of the total municipal solid waste. The industrial, 
commercial and institutional (ICI) sector is responsible for 60 per cent of the total municipal solid waste. 


THE COMPOSITION OF ONTARIO’S WASTE 


Residential Sector 


Kitchen and yard wastes | 
Paper | Newspapers, fine paper, magazines 
telephone books, tissue, etc. 
195 dar, Packaging Boxboard, corrugated cardboard, glass, 
steel, aluminum and plastic containers 


Textiles, leather, rubber, pet litter, 
ceramics, etc. 


Demolition and 
construction 
materials 


Textiles, leather, ceramics, rubber, 
misc. ferrous and plastic products 


Newsprint, fine paper, magazines, 
telephone books, etc. 


Total ‘Wuinicipal Solld Waste 


Corbin wane streams fron the residential and ICI. sectors. 


Textiles, leather, rubber, white goods, 
‘misc. ferrous and plastic products 


| Boxboard, corrugated cardboard, 
glass, metal, plastic, and aluminum 
containers 


Newsprint, fine paper, iphone books, 
tissue, etc. ; 


‘Food and yard wastes — 


| THE THREE RS ca WASTE MANAGEMENT 


e 


‘The first “R” is rico, or simply to ce the quantity of waste produced. Sane examples inci | | 
consumers avoiding the purchase of disposable and Sret-packaned gods: and industries changing production 


be | pores to generate fewer Boueavle lan procucte: 


The next “R” is reuse, or to use an item again in its original form for tha‘. same or a different purpose. Some 
examples include refillable bottles, cloth diapers and rechargeable batteries. women and private sector 


| organizations also accept (ae goods for restoration and resale. 


The third “R'i is recycling or the extraction of waste onde to meet a market demand nen systems such | 


as source separation (for example, Blue Box programs), community composting, and the processing of mixed 
je waste to recover Lei materials. 


oe WASTE DIVERSION OBJECTIVES | 


The Ontario government's goal is to divert at least 25 per cent of all household, industrial and commercial 
waste form disposal to productive uses through the Shs of waste Seats Mon a 1992; and at least 50 
_per cent . the year 2000. 


: CURRENT WASTE REDUCTION FUNDING SUPPORT. PROGRAMS | 
OF THE MINISTRY OF me ENVIRONMENT 


e 


Ontario’s municipalities have the primary responsibilty for managing municipal solid waste including 3Rs, 
planning, collection and disposal. The provincial government is responsible for setting and enforcing standards, 


guidelines and policies on all aspects of waste management including 3Rs, treatment and disposal; providing 
_ financial and technical assistance to municipalities for improved waste management facilities and 3Rs 


programs. 


¢ The provincial government will have granted $41.7 million to municipalities and industries to support their 3Rs 
PROS during the current fiscal year, ending March 31, 1991. 


Blue Box Recycling 


+ Blue Box recycling programs reach more than two million of the 3.7 million households in Ontario. In 1989, a 
total of 107 recycling projects in 340 municipalities were sponsored by the government. In 1990-1991, the 
He will spend more than $21 million on os recycling grants. . 


Home Composter Programs 


* The ministry has approved funding for more than 240,000 home composters in 90 municipalities. To date the 
ministry has committed $5.0 million to fund 50 per cent of the cost of each composting unit. A further $6 million 
was allocated for fiscal year 1990-1991. The number of home composters used by householders i is expected 
to double in the next year. ; 


Student Action for Recycling (STAR) 


* STAR is a $10 million program funded by the ministry and avaiable | to all school boards to help set up recycling | 
programs in schools. To date 12 school boards with 628 schools have been approved for GRR 


Industrial Waste Diversion ÉTOOrRN 


° The indeietiial Waste Diversion Program provides technical and financial help to industries and institutions in : 
their 3Rs projects. To help promote markets the ministry provides funding to collectors and users of waste 
materials. More than 200 industrial 3Rs projects have been approved for funding. In fiscal year 1990-1991, the 
ministry will provide more than $14 million towards these projects. Fe 


* The ministry also supports the Ontario Waste Exchange (OWE) and its national counterpart the Canadian 
Waste Exchange (CWE). The OWE acts as a waste broker matching producers of industrial waste to 


companies that may reuse the waste material. The CWE publishes listings in a bi-monthly bulletin « so that 
GOIOANISS may arrange exchanges. 


CURRENT WASTE DIVERSION RATE 


+ The Ministry of the Environment estimates that 5.9 per cent of the Re solid waste was diverted from 
disposal i in 1990 by various municipal, industrial and school 3Rs Programs. 


ONTARIO’S WASTE REDUCTION ACTION PLAN 


Strategy 


° The implementation of strong cela measures to Rete at the source the flow of valuable resources 
which now go to disposal. 


* The developer of the financial and echnical systems needed to divert these materials from landfill 8 sites to 
productive use and reuse. 


0 RAD ate ade of healthy markets for materials ROSES through rennes) programs. 


° rhe development of public education programs that will provide all people i in ashe: with the information ot 
need to make responsible choices to reduce waste. | | 


Regulatory Initiatives 


Industrial Commercial institutional (ICI) Source Separation: 
¢ Goal: To help meet provincial waste diversion targets by making source separation mandatory at mele 
industries, businesses and institutions. 


+ The ministry will introduce a regulation that will make source separation mandatory among major IC! waste 
generators for selected adn materials. einey are: 


ICI generators of waste | À Selected recyclable materials 


Retail malls ae _ Corrugated cardboard, 
; , i aluminum, steel, glass 


Construction and 
demolition sites 


_ Office complexes _ | | Fine paper, glass, aluminum, 
corrugated cardboard 


Hospitality sector Teen Aluminum, steel, newspaper, 
e.g. hotels and | Var glass 
restaurants | 


Institutional sector US RE Newspaper, aluminum, steel _ 
~ e.g.hospitals and nursing RAT . and ieee 
homes — 


Manufacturing industries. . Ci © Industry specific 
NE one sak materials determined by more 
waste audits 


Waste Audits and Work Plans: 


+ Goal: To help industries, businesses, institutions and frinicipamice evaluate opportunities for diverting waste — 
and monitor their progress. 


+ Awaste audit will examine how waste is raed from the broadest perspective den procurement | 
practices, waste generating processes, reduction, reuse and recycling potential, product life cycle and 
packaging. The ministry will release a draft regulation in the fall of 1991 for public review and consultation. 
Under this regulation, major ICI operators will be required to conduct waste onde of their operations and to 

_ develop work plans for setting timetables for eed ye reductions. 


In 1992, the ministry will introduce legislation requiring major users of packaging materials, including food 
packaging, beverage containers, chemical manufacturing and paper and allied products to conduct similar 
audits and work plans. Any packaging which is not covered by these plans would accepted in this province. 


Municipal Source Separation: 


Goal: To make residential recycling mandatory in all large municipalities. 


The ministry will introduce legislation which will make residential recycling mandatory in all large municipalities. 
The Blue Box program will expand to include apartments, townhouses and rural depots. The ministry will 

establish a baseline of recyclable materials. These may include corrugated cardboard, newspaper, aluminum, 
steel, glass, PET (polyethylene Ft peste, leaf and yard wastes. 


A draft regulation will be available for public review and consultation in the fall of 1991. The regulation will go 


_ into effect in early 1992. At that time, the ministry will release an implementation schedule for southern 
. Ontario and a more gradual timetable for northem Ontario. 


Community Leaf and Yard Composting: 


Goal: To reduce the amount of organic material now going to landfill sites. 


Community composting facilities to accept and to process leaves and 132 waste will be mandatory within the 
year in all de 


Market Development: 


Goal: To develop an aggressive marketing strategy by February NEES to encourage a strong and 
sustained demand for source eppelated used material. 


The ministry will consult other government agencies and other levels of govemment as well as dus labor, 
business, environmentalists and economists on the marketing strategy. 


The ministry will examine the impact of government purchasing policies and economic incentives and 
disincentives, including taxation and co-operative efforts to oneal ags consumer preference and demand for 
recycled content in products. 


Environmental Approvals for 3Rs Projects — 


Goal: To make Or en approvals for waste recycling facilities more efficient while retaining essential 
environmental controls. 


Under Part V of the Environmental Protection Act , all public and private sector proponents of waste 
management facilities, including waste reduction facilities, must satisfy certain environmental, health and safety 
requirements shea to the site in order to obtain a Certificate of peas 


The ministry will Chants and i improve the approvals process set out in Part V. EPA for 3Rs facilities. ‘The 


approvals process would be improved by introducing two categories of facility: 

a. Recyclable materials - On-going manufacturing and other processes that employ used materials instead 

of raw materials will fit within this category. These facilities will be completely exempt from Part V approvals of 
the EPA. Examples include manufacturers such as steel mills using scrap steel and pune plants using waste 
paper. \ 


b. Permit by Rule - Facilities that receive source separated materials for additional sorting, processing or 

other treatments prior.to using them as recyclable materials will be approved through the Permit by Rule 
provisions. Such sites would be given exemptions from individual EPA Part V approvals on condition they 
were established in strict compliance with sets of general rules which the ministry would prepare for each type 
of activity. Examples include Blue Box sorting sites and composting sites. CO involvement in decision- 


men, would remain a feature of locating any such sites. 


Full approval still would be required for facilities that receive mixed wastes for storage, treatment, sorting or 
other management prior to disposal or reuse or recycling. Examples include mixed waste composting sites, 
transfer stations, Fun sites and household hazardous waste depots. 


Draft amendments and other information will be available for public consultation in the fall of 1991 and 


will go into effect in 1992. 


Public Education and Outreach — 


Goal: To provide information, Eason training and technical assistance on waste reduction to Étioos 
municipalities, industries and householders. | 


: Community outreach programs that Den to ae the public's values and attitudes Fr AE and 


waste. Such programs may include information on how to reduce waste at home and at work, on household 
hazardous. waste and on waste reduction projects such as home composters. 


School outreach programs to provide information about waste and waste diversion, and in particular, — 
to provide course material on the environment which will meet Ministry of Education requirements. 


Technical outreach programs designed for municipal, industrial and institutional plant managers, engineers and 
consultants as well as trade associations and those engaged in research and development. These programs 


may include information about waste audits, work plans and recycling and diversion programs. 


Waste Reduction by the Provincial Government. 


Goal: To reduce solid waste generated by the provincial government according to provincial waste diversion 
targets; to help support secondary materials markets with appropriate procurement policies; and to provide a 


model for other ICI waste generators. 


The Ministry of Government Services is preparing a report on how the government may reduce its waste. The 
Ministry of the Environment is conducting an environmental audit on its activities. The Ministry of Consumer 
and Commercial Relations is setting out a deposit/refund program for the Liquor Control Board of Ontario. 


Financial Assistance Programs 


Municipal 3Rs Programs: 


srovinciel funding support will be reviewed with special emphasis upon enhancement to the blue box program. 


Industrial 3Rs Programs: 


-@ 


Program st will be improved to speed up the He of proposals. 


The Ontarlo Waste Reduction Office 


* Mandate: To co-ordinate policy and regulatory development and to consult with all groups affected by the 
Ontario Waste Reduction eee Plan. . 


+ Drew Blackwell has been appointed to head the office. He will report Fr to the Deputy Minister of 
the Environment. 


Future initiatives 


¢ The ministry is looking at province-wide bans from landfill sites of all recuse materials for which markets 
exist or can be developed. 


¢ The ministry is considering recommendations for province-wide acte composting. 


+ The Ministries of the Environment and Treasury and Economics are examining ways of bringing in a true cost 
accounting pricing system for municipal solid waste management systems. True cost accounting looks at the. 
cost of planning, siting, opening, operating and closing landfill sites as well as the cost of providing long-term 
security at and around them. It then compares these costs to the tipping fees and other waste recovery 
methods as well as the amount which municipalities budget for collecting garbage. True cost accounting also. 
takes into account the cost of waste diversion and recycling programs. 


+ The ministry is looking at the possibility of setting a minimum tipping fee for publicly-owned landfill sites. 
(A tipping fee is a charge for receiving and managing waste at an approved facility. The fee is usually based on 
either weight or volume of the waste to be managed.) A portion of this fee could be put into a municipal reserve 
fund for 3Rs and other waste diversion programs. 


For further information contact: 


The Public Information Centre, 
135 St. Clair Avenue West, 
Toronto, M4V 1P5. 
(416)323-4321 


*) 
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PUBLIC REVIEW OF 
NEW DRINKING WATER 
GUIDELINE FOR NDMA 


The minister has referred the Expert Com-. 
mittee Report and Ministry rationale for the 9ppt 
Interim Maximum Acceptable Concentration (IMAC) 
to Ontario's Advisory Committee on Environmental 
Standards to consult with the public and recommend 
a final Maximum Acceptable Concentration (MAC). 


WHAT IS NDMA? 


NDMA (N-Nitrosodimethylamine) is a chemical 
compound known to cause cancer in a wide variety of 
animal species, and may cause cancer in humans. 

An odorless, tasteless, yellow, oily liquid at 
room temperature, NDMA is no longer produced for 
commercial purposes. However, it is an inadvertent 
byproduct of the chemical processes used in some 
industries such as rubber manufacturing, leather 
tanning, pesticide manufacturing and food processing, 
and as a result may be found in sewage treatment plant 
effluent. 


OCCURRENCE IN ONTARIO 
_ In November, 1989, the Ministry’s Drinking Water 


Surveillance Program (DWSP) detected the first high 


concentration of NDMA in drinking water in Ontario at 


EXAMEN PUBLIC DU 
NOUVEAU CRITERE DE 
QUALITÉ DE L'EAU 


POTABLE POUR LA NDMA 


La ministre a transmis le rapport du comité 
d'experts et la justification du seuil de 9 ppt au 
Comité consultatif des normes environnementales de 
l'Ontario qui sollicitera avis du public et 
recommandera une concentration maximale 
admissible (CMA). 


QU’EST-CE QUE LA N- 


NITROSODIMÉTHYLAMINE (NDMA)? _ 


La N-nitrosodiméthylamine est un composé chimique 


dont on connaît le pouvoir cancérogène chez une 
grande variété d'espèces animales; ce composé pourrait 
même être une cause de cancer chez les humains. 
Liquide jaune inodore, insipide et huileux à la 

température de la pièce, la N-nitrosodiméthylamine 
n’est plus fabriquée à des fins commerciales. Elle reste 
cependant un dérivé insidieux des procédés chimiques 
utilisés dans certaines industries, notamment celles du 
caoutchouc, du tannage du cuir, de la fabrication de 
pesticides et de la transformation des aliments. On en 
retrouve donc dans les effluents des usines d'épuration 


des eaux d’égout. 


Elmira. No NDMA was detected in similar DWSP 
studies at over 40 locations across Ontario. 

An Interim Maximum Acceptable Concentra- 
tion (IMAC) of 14 ppt (parts per trillion) was adopted by 
the Ministry to reduce NDMA discharges and issue a 
control order to Uniroyal Limited -- making Ontario the 
first province in Canada to adopt such a guideline. The 
14 ppt IMAC, based on readily available NDMA informa- 
tion, was a temporary measure taken to reduce dis- 
charges until a more in-depth analysis could be con- 
ducted. 

The Ministry has continued monitoring drinking 
water supplies in the Grand River System serving 


Waterloo, Kitchener, Brantford and smaller communi- 


_ties along the river which empties into Lake Erie near 
Dunnville. 


INTERIM MAXIMUM ACCEPTABLE 


CONCENTRATION (IMAC) 


IMAC is a term used to describe limits for substances of 
concern with known chronic effects in humans and 


animals and for which there are no established : 
maximum acceptable concentrations. When a sub- » 
stance is detected above the IMAC level, it signals the: 


need for more sampling, investigation and corrective 
action on a case-by-case basis. 


EXPERT COMMITTEE REVIEWS NDMA 


EXPOSURE\RISK 


An Expert Committee was established by the Ministry in 


May, 1990, to identify potential guideline numbers and 
associated risk levels based on health considerations. 
All pathways of exposure to NDMA - via air, water, soil, 
diet and consumer products - were evaluated. 

The health risk of NDMA exposure at various 
levels over a lifetime (incremental lifetime cancer risk) 
was assessed. | 

The Expert Committee ‘included representa- 
tives from the Ministries of Environment, Health and 
Labour, and the Regional Municipality of Waterloo. Its 
report has assisted the Ministry in selecting a more 


appropriate IMAC for drinking water. 


INCIDENCE EN ONTARIO 


C’est en novembre 1989, a Elmira, qu’on a décelé, 


dans le cadre du Programme de surveillance de la 
qualité de l’eau potable du Ministère, la première 
concentration élevée de NDMA dans l'eau potable de 
la province. Aucune autre trace de NDMA n'a été 
relevée lors d'enquêtes menées dans plus de 40 
localités de la province dans le cadre du même 
programme. 

Le ministère de l'Environnement a adopté 
une concentration maximale admissible provisoire 
(CMAP) de 14 parties par billion (ppt) dans le but de 
réduire les rejets de NDMA et de délivrer un arrêté 
d'intervention à la société Uniroyal Limited, ce qui fait 


~ de l'Ontario la première province canadienne à 


adopter une telle directive. La CMPA de 14 ppt, 
fondée sur les données existantes concernant la 
NDMA, représentait une mesure provisoire visant à 
réduire les rejets jusqu'à ce qu'une analyse plus 
approfondie soit effectuée. 

Le Ministère a continué de surveiller les 
sources d’approvisionnement en eau du réseau de la 
rivière Grand qui dessert Waterloo, Kitchener, 
Brantford et les plus petites localités longeant la 
rivière qui se jette dans le lac Érié, près de Dunnville. 


CONCENTRATION MAXIMALE 


ADMISSIBLE PROVISOIRE (CMAP) 


La CMAP décrit les seuils d'une substance 
préoccupante dont on connaît les effets chroniques 
sur les humains et sur les animaux et pour laquelle 
aucune concentration maximale admissible n’a 
encore été établie. La présence d’une substance à 
une concentration supérieure à la CMAP indique qu'il 
est nécessaire d'effectuer d’autres échantillonnages 
et d’autres enquêtes, et de mettre en oeuvre de 
nouvelles mesures correctrices adaptées à chaque 


cas. 


UN COMITE D’EXPERTS ETUDIE LE RISQUE 


QUE PRESENTE L’EXPOSITION ” LA NDMA 


En mai 1990, le Ministère a créé un comité d’experts : 
chargé d'établir les seuils de NDMA admissibles et 
les risques qu'elle présente pour la santé. Toutes les 
voies d'exposition à la NDMA ont été évaluées, à 


+ 


a 


NEW NDMA DRINKING WATER GUIDELINE 
A more stringent guideline (IMAC) for NDMA of 9 ppt in 


drinking water has now been adopted by the Ministry. 


This was based onthe assessment of risks to health and 
relevant risk management factors such as analytical 
detection limits and relative risks from other sources of 
exposure. 

The 9 ppt IMAC for NDMA represents an incre- 
mental lifetime cancer risk of 1 in 100,000. This is 
considered by regulatory agencies to be within the 
range of negligible risk. It is also a concentration which 
is analytically measurable. 

The new IMAC for NDMA willbe used to assess 
both drinking water and point source discharges and, 
where necessary, to control these discharges from 
sewage treatment plants and direct industrial 
dischargers. | 


7 
LES 


savoir l’eau, le sol, l'alimentation et les biens de 
consommation. 
On a aussi mesuré le risque progressif de 


cancer que présente l'exposition à la NDMA à 


différentes concentrations tout au long de la vie. 

Le comité d'experts réunit des représentants 
des ministères de l'Environnement, de la Santé et du 
Travail, ainsi que de la municipalité régionale de 
Waterloo. Son rapport a aidé le Ministère à établir les 
concentrations maximales admissibles provisoires 
dans l’eau potable. 


NOUVELLE LIMITE POUR LA NDMA DANS 


L'EAU POTABLE 


Le Ministère a fixé une limite plus rigoureuse pour la 


NDMA dans l’eau potable. Cette nouvelle limite de 9 
ppt est fondée sur l'évaluation du risque pour la santé 


et des facteurs pertinents de gestion des risques, tels 


les seuils de détection analytique et les risques 
relatifs inhérents à d’autres sources d'exposition. 

La concentration maximale admissible 
provisoire, qui est fixée à 9 ppt pour la NDMA, 
représente un risque de cancer progressif de 1 sur 
100 000. Selon les organismes de réglementation, 
cette concentration constitue un risque négligeable. 
Elle est par ailleurs mesurable en analyse. 

La nouvelle concentration maximale admissi- 
ble provisoire servira à évaluer la qualité de l’eau 
potable et des rejets de sources ponctuelles et, s’il y 
a lieu, elle permettra de contrôler les rejets des 
usines d'épuration des eaux d’égout et les rejets 
industriels directs. 
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ENVIRONMENT ONTARIO'S COMMITMENT TO THE 
GREAT LAKES 


INTRODUCTION 


The Great Lakes basin, the world’s largest fresh- 
water reservoir, is home to one third of Canada’s 
population. The benefits the Great Lakes bestow are 
immeasurable. 


Drinking water from the Great Lakes sustains 
approximately 35 million Canadian and American 
residents. The plentiful supply of freshwater and 
accessible transportation routes makes the Great 
Lakes region the economic heartland of North 
America. Industries such as steel making, 
petrochemicals and automobile manufacturing 
provide jobs and consumer goods. 


The natural beauty of the Great Lakes also provides 
its residents and visitors from around the globe with 
recreational opportunities ranging from swimming, | 
boating, fishing and nature appreciation. 


The: Great Lakes ecosystem supports a variety 0e 
wildlife, birds, fish and vegetation. 


However, pollution of the Great Lakes by industry, 
municipal sewer systems, runoff from urban and 
rural lands is threatening to squander this precious 
resource. Solutions are required that will allow the 
economic benefits to continue and at the same time 
protect the Great Lakes for the use and enjoyment of 
future generations. 


THE PROBLEM 


Toxic chemicals, phosphorus and bacteria are the 
Great Lakes’ worst enemies. These pollutants can 
enter the basin from wastewater discharged from 
factories and sewage treatment systems; through 
water that runs off urban or rural land; and as a 
result of contaminated groundwater re-entering 
rivers or lakes. Airborne pollution is also a major 
source of toxic substances to the Great Lakes. 


Toxic Chemicals 


Restrictions imposed during the 1970s and 1980s 


have resulted in lower levels of pesticides, PCBs and 
mercury going into the Great Lakes basin. However, 
despite these reductions toxic chemicals are still | 
present at levels that may affect the Great Lakes 
ecosystem. 


Many recent scientific studies link the presence of 
toxic chemicals to the development of tumours, 
deformities, reproductive difficulties and death in 
some species of fish and birds. 


Two years ago, the International Joint Commission 
(IJC) had strong evidence that toxic chemicals in the 
Great Lakes, which had already shown strong 
impact on the natural environment, might be hazard- 
ous to the human population around the lakes. The 
Commission’s scientific advisors now concur that 
those chemicals are affecting human health. 
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Phosphorus 


The flow of phosphorus into the Great Lakes from 
sewage, phosphate-based detergents and fertilizers 
- encourages the rapid growth of algae, making the 
water unpleasant for swimmers and killing other 
beneficial plants that are an important source of 


oxygen for fish. When the aquatic plants decay, they. 


rob the waters of oxygen vital for the survival of fish 
and other aquatic life. ; 


Restrictions in phosphorus discharges as a result of 
the Great Lakes Water Quality Agreement have 
reduced the amount entering the Great Lakes. 
However, some additional reductions are still 
required, and continued protection will be necessary, 
to ensure that the lakes remain healthy despite the 
pressure of growing populations. 


Bacteria 


In urban areas, fecal coliform bacteria from sewage 
treatment plant by-passes, combined sewer over- 
flows, stormwater runoff and animal feces have 
resulted in frequent beach closures. 


In rural areas, faulty septic systems, farm animals 
watering in streams and runoff from improperly 
‘stored manure fertilizer also contribute bacteria to 
rivers and streams that empty into the Great Lakes. 
This has resulted in the closure of some rural 
beaches. 


SOLUTIONS 
What Environment Ontario is Doing 


The environment is now being taken into account in 
all Ontario government policies and programs. 
Ontario is committed to preventing further pollution 
from occurring and to cleaning up existing pollution 
problems. . 


Everyone has a stake in the environment, including 
both a right to enjoy its benefits and a responsibility 
for its protection. Only through a co-operative 
approach, involving industry, government and the 
public, can we ensure that all elements of the 
ecosystem exist in harmony. 


The Ministry of the Environment is moving to ensure 
that its programs stress pollution prevention and 
involve the public, emphasizing a sustainable 
environment and encouraging the transformation 
from a consumer to a conserver society. 


Here is a list of some of the things Environment 
Ontario is doing to help restore the Great Lakes 
basin and prevent future pollution: 


The Great Lakes Water Quality Agreement 
(GLWQA) 2 


Originally signed in 1972 and again in 1978 between 
Canada and the United States, the GLWQA commits . 
both countries to reduce the amount of phosphorus 
and toxic chemicals entering the Great Lakes. A 
protocol signed in 1987, amending the 1978 agree- 
ment, reaffirmed the commitment of the govern- 
ments of Canada and the United States to work with 
citizens and industry to restore and protect the 
chemical, physical and biological quality of the Great 
Lakes. 


Canada-Ontario Agreement Respecting Great 


_ Lakes Water Quality (COA) 


This is the formal mechanism by which the Ontario 
government commits itself to undertake those 
requirements of the GLWQA that fall within its 


_ jurisdiction. 


Remedial Action Plans (RAPS) | 


To fulfil these agreements, RAPS are being 
developed for 43 polluted Areas of Concern in the 
Great Lakes Basin. Seventeen of these areas are in 
Ontario. : 


Each RAP area will produce a cleanup/management 
plan leading to the restoration and protection of 
desirable water uses in the area of concern. Public 
advisory committees of concerned citizens and other 
stakeholders provide the public’s point of view and 
formally participate in the development and approval 
of the various stages of the plan. ° 


MUNICIPAL/INDUSTRIAL STRATEGY FOR 
ABATEMENT (MISA) . 


This is a major Ontario initiative aimed at preventing, 
reducing and, in some cases, eliminating water 
pollution problems that originate with industries and 
municipalities. Its ultimate goal is to eliminate the © 
discharge of persistent toxic contaminants to all - 
Ontario waterways. ~ 


Regulations are being applied first to the industries 
that have been most clearly identified as major 
sources of pollution. Individual dischargers may be 
required to meet even tighter requirements if water 
quality problems poe. or improved teenpology 
becomes available. 


Options for regulating municipal sewage treatment 


plants and industries using the municipal sewer 
system are being reviewed. As part of the program, 


studies have been completed on the performance of . 


37 sewage treatment plants in Ontario. Sewer Use 
Control Demonstration Projects have been 
completed in five (5) communities across Ontario. 


LAKE MANAGEMENT 


The Lake Ontario Toxic Management Plan 
co-ordinates an array of Canadian and U.S. 
Programs. A binational program is also being 
developed to restore and protect Lake Superior. 


DRINKING HN 


Guidelines are set to ensure the salty of drinking 
water in Ontario. The Drinking Water Surveillance 
- Program surveys about 70 water treatment plants 
serving about 80 per cent of Ontario’s population to 
ensure that the objectives are being met. A large 
percentage of Ontario’s population gets its drinking 
water from the Great Lakes. The Ministry is also 
examining options for the development of a Safe 
Drinking Water Act. 


FISH MONITORING 


Data is collected through the Sport Fish Contami- 
nant Monitoring Program to produce consumption 
advice, published annually in the Guide to Eating 
Ontario Sport Fish. The data also provides an 


indication of the trends in water quality in the Great 
Lakes. This program is a joint Ministry of Natural 
Resources, Ministry of the Environment program. 


BEACHES 


The Beaches Improvement Program includes 
initiatives to monitor and improve urban beaches. 
The Clean Up Rural Beaches Program provides 
grants to rural residents in participating watersheds 
to take measures to prevent pollution and eliminate’ 
beach closures. _ 


OTHER GREAT LAKES PROGRAMS 


. Programs also exist to measure and assess the 


effects of phosphorus and toxic chemicals in the 


_ Great Lakes (Phosphorus Reduction Manage- 


ment Program and the Great Lakes Surveillance — 
Program); the effects of contaminants in sediment 


and aquatic life (Ontario Sediments Program.) | 


OTHER MINISTRY PROGRAMS | 


Environment Ontario has taken strong action to 
reduce sulphur dioxide emissions and is preparing 
further proposals to address water pollution caused 
by toxic rain. The Ministry also regulates the use of 
pesticides to reduce their burden on the environ- 
ment. 


LEGISLATION 


The Ontario Environmental Protection Act (EPA) 


_and the Ontario Water Resources Act (OWRA) 


make it an offense to discharge harmful material into 
water. The acts also enable the ministry to issue 
control orders directing a company to make changes 
to their operations to prevent future pollution. The 
Ministry also develops Ontario Water Quality 
Objectives which, if exceeded, may lead to the 
issuing of a control order or serve as the basis for 


‘ charges under the EPA or the OWRA. Pesticide 


usage is regulated under the Pesticides Act. 
Planning for large developments is considered under 
the Environmental Assessment Act. 


How You Can Help 


Examine your personal habits to ensure you are not 
contributing to the problem. Here are a few 
examples: 


¢ Ensure that paints and other hazardous chemicals 
are not poured down your sinks, toilets or into 
sewers but disposed of at municipal hazardous 
waste depots. 


¢ Purchase unbleached paper and recycled paper 
products. 


+ Stoop and scoop after your pet to reduce the 
pollution that comes from stormwater runoff. 


¢ Get involved in the Great Lakes clean up effort by 
participating in a Remedial Action Plan. 


¢ Practice water conservation. 


FOR MORE INFORMATION, PLEASE CONTACT 


Ontario Ministry of the Environment 
Public Information Centre 

135 St.Clair Avenue West 

Toronto, Ontario M4V 1P5 


Tel: (416) 323-4321 
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INTRODUCTION 

The Ministry of the Environment is developing a 
comprehensive scrap tire management strategy 
based on the three R's -- reduce, reuse and recycle. 

Each year, seven to eight million scrap tires 
are produced in Ontario. Currently, 60 per cent of 
these are disposed at landfill sites; 25 per cent are 
reused or recycled; 10 percent go to outdoor storage 
sites and the remaining 5 percent are exported or 
have other uses. 

Disposal of tires into landfill sites consumes 
increasingly scarce disposal resources. Environment 
Ontario has established targets to divert 25 per cent 
of Ontario’s solid waste from disposal to alternative 
uses by 1992 and 50 per cent by 2000. Conse- 
quently, the ministry’s long-term policy challenge is 
the diversion of scrap tires from disposal to produc- 
tive 3R activities including the development of mar- 
kets for products containing recycled rubber from 
tires. 

In the short-term, the challenge is to find 
environmentally-acceptable destinations for the 
storage of scrap tires awaiting recycling. 

The development of a comprehensive scrap 
tire management strategy is an ongoing process 
which requires input from many parties. To date, the 
Ontario government has initiated a number of activi- 
ties with a view to realizing its short and long term — 
goals. 


FEUILLET 
D'INFORMATION 
SUR LA GESTION DES 
VIEUX PNEUS 


INTRODUCTION 

Le ministère de l'Environnement prépare actuelle- 
ment une stratégie globale en matière de gestion des 
vieux pneus. Cette stratégie est fondée sur l’applica- 
tion des 3 « R », c'est-à-dire réduire, réutiliser et 
recycler. 

L’Ontario produit chaque année entre sept et 
huit millions de vieux pneus. Actuellement, 60 % de 
ces pneus aboutissent dans des lieux d’enfouisse- 
ment, 25 % sont réutilisés ou recyclés, 10 % sont 
laissés dans des lieux d’entreposage et les 5 % qui 
restent sont exportés ou utilisés a d’autres fins. 

L’utilisation des lieux d’enfouissement pour 
l'entreposage de vieux pneus ne fait qu’ajouter au 
problème du manque d'espace. Environnement 
Ontario a décidé de se fixer des objectifs au chapitre 
du réacheminement des déchets. Ainsi, le ministère 
veut réacheminer 25 % des déchets solides d'ici 
1992 et 50 % d'ici l’an 2000. Il faudra trouver pour 
ces déchets des usages plus productifs. Le défi que 
doit relever le Ministère, au chapitre du réachemine- 
ment des vieux pneus, consiste à établir une 
stratégie d'application des 3 « R » à long terme, qui 
inclurait la création de débouchés pour les produits 
qui contiennent du caoutchouc provenant de vieux 
pneus. 


SCRAP TIRE MANAGEMENT ACTIVITIES 


Long term - recycling 

In October 1989, the Ministry of the Environment 
established a task force on tire recycling comprised of 
representatives from the tire industry, municipalities, 
the environmental community and the ministry. The 
task force provides the ministry with expertise on 
scrap tire management and provides a forum for 
information exchange amongst these groups. 

A study report, Scrap Tire Management in 
. Ontario, was released in January 1991. It addresses 

tire recycling technologies and markets, examines 
scrap tire management programs in other jurisdic- 
tions, updates data related to scrap tires and sets out 
the policy challenges facing the ministry. 

The ministry is also providing assistance for 
scrap tire recycling projects. For example, $5 million 
has been committed to two rubber asphalt demon- 
stration projects, one in the Regional Municipality of 
Haldimand-Norfoik, the other near Thamesville. 
These projects will be reviewed in detail as rubber 
asphalt has the potential to use a significant quantity 
of the scrap tires generated in the province. Some 
5000 tires can be used in one kilometre of paved 
road. 

A further $25,000 has been committed to 
Sportbau Canada, a Mississauga company, for the 
utilization of crumb rubber in rubberized sports 
surfaces. 

An agreement has been signed with Recov- 
ery Technology in Ayr for a $1.5 million grant to 
purchase equipment for crumbing rubber and to 
develop crumb rubber products. Other agreements 
are under negotiation and about 30 other proposals 
have been received for review. 


Short term - environmentally-acceptable 

storage sites 

As a result of the February 1990 Tyre King tire fire, 
the Ontario government made it a priority to improve 
control at existing tire storage sites. Since thena 
number of initiatives have been taken. 

All sites were inspected by fire department 
and Ministry of Environment staff and security pro- 
vided where necessary. 

Used tires were designated as waste under 
the Environmental Protection Act (EPA) and all sites 
containing more than 5000 tires were required to ~ 
obtain Certificates of Approval to operate. 


A court terme, il faudra trouver, pour l’entre- 
posage des pneus destinés au recyclage, des lieux 
qui soient acceptables du point de vue de l’environne- 
ment. 

L'élaboration d'une stratégie globale de 
gestion des vieux pneus représente un projet de 
longue haleine qui exige la participation de plusieurs 
parties. A ce jour, le gouvernement ontarien a 
instauré bon nombre d'activités en vue d'atteindre 
ses objectifs tant à court terme qu'à long terme. 


ACTIVITÉS DE GESTION DES VIEUX PNEUS 


Solution à long terme - le recyclage 

En octobre 1989, le ministère de l'Environnement a 
créé un groupe de travail sur le recyclage des vieux 
pneus réunissant des représentants de l'industrie de 
la fabrication des pneus, des municipalités, des 
groupes environnementaux et du Ministère. Ce 
groupe de travail met son expertise au service du 
Ministère et favorise l'échange d'informations. 

Un rapport d'étude, intitulé Scrap Tire Man- 
agement in Ontario, a été rendu public en janvier 
1991. Il fait état des technologies de récupération 
des vieux pneus et des débouchés actuels, examine 
les programmes de gestion qui existent dans d’autres 
compétences, met à jour les données concernant les 
vieux pneus et fait le point sur les défis qui attendent 
le Ministère. 

Le Ministère fournit aussi une aide financière 
pour la réalisation de projets de recyclage des vieux 
pneus. La somme de 5 millions de dollars a été 
accordée à deux projets de démonstration sur l’asph- 
alte caoutchouté, l’un dans la municipalité régionale 
de Haldimand-Norfolk, l'autre à proximité de Th- 
amesville. Ces deux projets seront étudiés en détail, 
car l'utilisation d’asphalte caoutchouté pourrait 
constituer un excellent moyen de recycler une portion 
importante des vieux pneus produits en Ontario. 
Avec quelque 5 000 pneus recyclés, on peut asphal- 
ter un kilomètre de route. 

Par ailleurs, 25 000 $ ont été alloués à 
Sportbau Canada, une entreprise de Mississauga, 
qui utilise des miettes de caoutchouc dans la fabrica- 
tion de surfaces pour la pratique de sports. 

Le Ministère a aussi signé une entente avec 
Recovery Technology à Ayr. Le Ministère a accordé 
une subvention de 1,5 million de dollars à la société 
pour l'achat d'équipement de déchiquetage du 
caoutchouc et pour la mise au point de produits 


obtain Certificates of Approval to operate. 

Changes were made to the Fire Code to 
effect better control at sites. Tires must be separated 
into piles of 300 cubic metres or less and access 
lanes and water supplies must be provided. 

Changes made to the EPA enable the Minis- 
try of the Environment to issue a control order if a site 
owner does not comply with ministry directions. If the 
owner fails to implement conditions of the control 
order or launches an appeal, the ministry has the 
power to start work to bring the site into compliance — 
to ensure environmental protection. If at a later date, 

the appeal board refuses the appeal, then the gov- 
ernment may commence action against the owner to 
recover costs for any work completed to date. 


NEXT STEPS 

These initiatives represent a firm foundation upon 
which, the ministry will continue to develop a compre- 
hensive scrap tire management program. 

In March 1991, the ministry is hosting a two- 
day workshop for representatives of tire dealers and 
manufacturers, municipalities environmental groups 
and the public. An discussion paper will be presented 
at the workshop so that the ministry can receive input 
from key stakeholders on the implementation of long 
and short term strategies for scrap tire management. 

To meet the short term challenge of environ- 
mentally-acceptable destinations for scrap tires, the 
ministry is developing a program to provide assis- 
tance for scrap tire receiving facilities. At these 
facilities, tires would be received and sorted to direct 
as many tires as possible to existing recyclers. 
Remaining tires would be safely stored while awaiting 
expanded recycling markets. 

As well, the ministry will continue to review 
proposals for projects to develop technologies, 
products and markets for tire recycling. 

For more information, contact: 


Environment Ontario 
Public Information Centre 
135 St. Clair Ave. West 
Toronto, Ontario 

M4V 1P5 


fabriqués a partir de miettes de caoutchouc. D'autres 
ententes font présentement l’objet de négociations et 
environ 30 autres offres sont à l'étude. 


Solution à court terme - des lieux d’enfouisse- 
ment acceptables du point de vue de 
l’environnement 

Après l'incendie survenu en février 1990, le gouver- 
nement de l'Ontario a décidé de mettre l'accent sur le 
resserrement des normes de sécurité aux lieux 
d'entreposage existants. Depuis, bon nombre de 
mesures ont été prises. 

Tous les lieux d'entreposage ont été in- 
spectés par un service d'incendie et le personnel du 
ministère de l'Environnement. Des services de 
sécurité ont été mis sur pied là où cela s’avérait 
nécessaire. 

Les vieux pneus sont maintenant inscrits 
dans la classe des déchets au sens de la Loi sur la 
protection de l’environnement. Pour tout lieu où sont 
entreposés plus de 5 000 pneus, un certificat d’autori- 
sation doit avoir été délivré. 

. Des modifications ont été apportées au Code 
de prévention des incendies pour améliorer la surveil- 
lance des lieux. Les pneus doivent dorénavant être 
répartis en amas de 300 mètres cubes ou moins. 

Les lieux d'entreposage doivent être pourvus de 
voies d'accès et de réserves d’eau. 

Par ailleurs, les modifications apportées à la 
Loi sur la protection de l'environnement permettent 
au Ministère de délivrer un arrêté d'intervention au 
cas où un propriétaire de lieu d'entreposage ne 
respecterait pas les directives établies par le Min- 
istère. Si le propriétaire ne respecte pas les condi- 
tions de l'arrêté d'intervention ou s’il interjette appel, 
le Ministère a le droit d'entreprendre les travaux 
nécessaires pour rendre les lieux conformes aux 
normes de sécurité prévues. Si, plus tard, la com- 
mission d'appel rejette l’appel, le gouvernement peut 
intenter une poursuite contre le propriétaire pour 
recouvrer les sommes qu'il a engagées. 


ÉTAPES SUBSÉQUENTES 
Ces initiatives représentent la pierre angulaire de la 
stratégie de gestion des vieux pneus que le ministère 
de l'Environnement compte instaurer pour l'avenir. 
En mars 1991, le Ministère tiendra un atelier 
de deux jours à l'intention des représentants des 
fabricants et des distributeurs de pneus, des munici- 
palités, des groupes environnementaux et du public. 
Un document de travail sera alors présenté. Le 


Ministère compte aussi obtenir les commentaires des 
principaux intéressés sur la mise en place de 
stratégies à court terme et à long terme en matière 
de gestion des vieux pneus. 

En vue de répondre à la demande à court 
terme de lieux d'entreposage qui soient acceptables 
du point de vue de l’environnement, le Ministère 
prépare actuellement un programme d'aide à l’inten- 
tion des installations qui reçoivent les vieux pneus. 
Ces installations se chargeraient de la réception et du 
tri des vieux pneus, puis le plus grand nombre pos- 
sible de pneus seraient expédiés aux entreprises de 
recyclage. Le reste serait entreposé en toute sécu- 
rité en attendant que le marché du recyclage soit 
élargi. 

Le Ministère continuera d'étudier tous les 
projets de mise au point de technologies de re- 
cyclage des vieux pneus, de conception de produits à 
partir du caoutchouc recyclé et de création de 
débouchés pour ces produits. 

Pour obtenir de plus amples renseignements 

communiquer avec: 


Environnement Ontario 
Centre d'information 

135, avenue St. Clair ouest 
Toronto (Ontario) 

M4V 1P5 
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WHAT IS THE PURPOSE OF THE 
ENVIRONMENTAL ASSESSMENT ACT? 


The Environmental Assessment Act provides 
“for the protection, conservation and wise 


management... of the environment”. “Environment” is ' 


broadly defined to include social, economic and 
cultural conditions as well as the natural and built 
environment. 

HOW IS THE ACT APPLIED? 


. The act sets out an Environmental Assessment (EA) 


. process for the planning and execution of activities or . 


undertakings in an environmentally acceptable 
manner. A person or institution (the “proponent”) 
wishing to proceed with an EROS anig must: — 


° consider alternatives to proceeding and alternative 


ways of proceeding, 


¢ evaluate the environmental effects of each 
alternative; | 


D demonstrate a sound decision making process _ 
that minimizes environmental effects; 


* compile a fora document for government and 
public scrutiny; 


* and, if required, present it to the Environmental 
Assessment fee at a public hearing. 


The undertaking can be approved, plates subject 
to certain conditions. 
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RENSEIGNEMENTS 


\ GÉNÉRAUX SUR LA 
ey REFORME DU PROGRAMME 
 D'ÉVALUATION 


ENVIRONNEMENTALE 


QUEL EST L'OBJET DE LA LOI SUR LES 


EVALUATIONS ENVIRONNEMENTALES? 


La Loi sur les évaluations environnementales a pour 
objet « d'assurer la protection, la conservation et la 
gestion avisée de l’environnement en Ontario ». 
Dans sa définition la plus large, le terme 

« environnement » embrasse les conditions sociales, 
économiques et culturelles qui se répercutent sur 


l'être humain, ainsi que le monde PAG animal et 
_ végétal dont il dépend. 


COMMENT LA LOI EST-ELLE MISE EN 
APPLICATION? 


La Loi régit la planification et la mise en oeuvre des 
projets (« entreprises ») du secteur public pour qu'ils 
soient réalisés d'une façon conciliable avec 
l'environnement. Elle prévoit à cette fin un processus . 


d'évaluation environnementale, en vertu duquel toute 
“personne ou tout organisme public (le « promoteur ») 
désirant hors une « entreprise » doit : 


_¢ _ étudier les solutions de rechange et les diverses 


façons de mener à bien son entreprise; 
« évaluer les répercussions environnementales de 
chacune des solutions de rechange envisagées; 
*__ planifier des mesures propres à atténuer les 
répercussions environnementales de son 
entreprise; 
¢ rédiger un rapport qui fera l'objet d'un examen . 
minutieux de la part du gouvernement et du 
. public; et, si le promoteur est tenu de le faire, 
°__ présenter ce rapport à la Commission des 
évaluations environnementales dans le cadre 
. d'une audience publique. 


WHAT TYPE OF UNDERTAKINGS ARE COVERED 
UNDER THE ACT? | 


The Act applies to provincial and municipal undertakings 
such as Ontario Hydro major transmission lines, 
highways, rapid transit and landfill sites. 


Private sector projects are not covered by the Act 
itself, but they can be designated individually by 
regulation pursuant to the Act. 


WHAT IS A CLASS EA? 


Some undertakings. are similar in nature, occur 
frequently, are limited in scale and have only minor 
and predictable environmental impacts. These 
undertakings are approved through a “Class EA” 
process rather than through an individual EA. 
Examples include improvements to existing water | 
works, sewage works and roadways. 


The Class EA process is a self-assessment process 
by the proponent provided that the proponent 
adheres to the prescribed planning process. If a 
particular undertaking within a class warrants 
individual attention it may be “bumped up” to an 
individual undertaking. 


The concept of a Class EA is not specifically provided — 
for in the Act. Class EAs were developed in response. 


to a need in accordance with the principles of the Act. 


ARE THERE EXEMPTIONS FROM THE ACT? 


Since the mid 1980s exemptions have been 
substantially reduced. This means that more 
proponents must learn to follow the principles of the © 
Act. However, exemptions may be given for 
emergency situations such as hazardous site clean- 
ups or interim expansion of landfills. For example, an 
exemption from the Act was granted to allow clean- 
up at the 1990 tire fire near Hagersville. 


WHAT ARE THE BENEFITS OF THE EA ACT ? 


The EA Act is an effective mechanism for decision- 


making where environmental issues are complex and 


interests diverse. The EA process has delivered 
approvals and created good public acceptance for 
controversial projects such as landfill sites. It also 


L'entreprise proposée peut être autorisée, ou 
autorisée à certaines conditions. 


QUELLES SORTES D’ENTREPRISES LA LOI 
REGIT-ELLE? 


Sont assujetties a la Loi les entreprises provinciales 
ou municipales, comme les lignes de distribution 


électrique d’Ontario Hydro, les autoroutes, les 


réseaux de transport terrestre à grande vitesse et les 
lieux d'enfouissement. 


Les entreprises du secteur privé ne sont pas régies 
par la Loi elle-même, mais peuvent être désignées 
séparément en vertu d'un règlement découlant de la Loi. 


EN QUOI CONSISTE UNE EVALUATION _ 
ENVIRONNEMENTALE DE PORTÉE GÉNÉRALE? 


_ Certaines entreprises de petite échelle et de nature 


semblable sont réalisées fréquemment; leurs 


retombées environnementales sont minimes et 


prévisibles. Au lieu de faire l'objet d'une évaluation 
particulière, ces entreprises sont soumises à une 
évaluation environnementale dite « de portée 
générale ». Citons comme exemples les. 
améliorations apportées aux ouvrages d’eau et 
d'égouts existants et les travaux de réfection des 
routes. 


Le processus d'évaluation environnementale de 
portée générale en est un d’auto-évaluation. Le 
promoteur peut évaluer et approuver son propre 
projet, à condition d’adhérer au processus de 
planification prescrit par la Loi.. Si une entreprise 
mérite une attention particuliére, il se peut qu’elle 


_ change de catégorie et fasse l'objet d'une évaluation 


particulière. 


Soulignons que cette notion de « portée générale » 
ne fait l’objet d'aucune disposition particulière dans la 
Loi, mais qu'elle découle plutôt de l'esprit de celle-ci. 


CERTAINES ENTREPRISES SONT-ELLES 
EXEMPTÉES? 


De nombreuses exemptions ont été éliminées depuis 
le milieu des années quatre-vingt. De plus en plus de 
promoteurs doivent donc se plier aux fondements de 
la Loi. Cela dit, certaines situations d'urgence, 
comme la remise en état d’un lieu contaminé ou 
l'expansion provisoire d'un lieu d'enfouissement, 
peuvent justifier une exemption. À titre d'exemple, 
une exemption a été accordée en 1990 pour 
permettre le nettoyage immédiat des sols pollués 


ensures that projects are better planned for Ontario's 
“environment than they would be without the process. 
Many proponents acknowledge that the EA Act has 
encouraged them to adopt comprehensive, _ 
environmentally-sensitive approaches to pursuing 
opportunities and resolving problems. 


WHY IS THERE A NEED FOR EA REFORM? 


Since the EA Act was proclaimed in 1976, the 
principles of the Act have remained sound. However 
problems with the administration of the Act have been 
identified. These problems fall into three main areas: 


+ Need for clarity: 

. There is a need for clearer direction to proponents 
and the public with respect to what is expected of 
them in the EA process, particularly at the start 
and in the early 20e of the process. 


+ More efficient EA program administration: | 
Too much time has been taken for some 
government reviews of EA documents and for 

‘decisions respecting bump-up and designation 
requests from the public. 


° More efficient and effective EA Board hearings: 
While only one percent of individual EAs have 
required a Board hearing, a few of these hearings 
have become protracted and costly. 


HOW HAS THE EA PROCESS BEEN REVIEWED? 


In 1988, the review of the Environmental Assessment 
program commenced. It involved an Inter-Ministry 
Liaison Committee and a Public Advisory Group 
comprised of environmental and other special interest 
groups. A report produced by a Ministry of the 
Environment Task Force - Toward Improving the 
Environmental Assessment Program in Ontario - was 
released by the Honourable Ruth Grier in December 
1990. - : 


Extensive public consultation was undertaken, at the 
minister's request, by the Environmental Assessment 
Advisory Committee (EAAC). The Committee 
received 170 submissions and met with many 
concerned individuals and organizations in the first 
half of 1991. 


après l'incendie qui a ravagé une cour d’entreposage 
de pneus, prés de Hagersville. 


QUELS SONT LES AVANTAGES DE LA LOI SUR | 


LES EVALUATIONS ENVIRONNEMENTALES? 


La Loi sur les évaluations environnementales facilite 
et accélère les prises de décisions lorsque les enjeux 
environnementaux sont complexes et les intérêts - 
divers. Le processus d'autorisation qui découle de la 
Loi a fait ses preuves auprès du public, surtout en ce 
qui concerne les projets controversés comme les 
lieux d'enfouissement. Grâce à la Loi, les projets . 
ontariens sont planifiés judicieusement, en tenant 
compte de l'environnement. De nombreux 


_ promoteurs reconnaissent d'ailleurs que la Loi sur les 


évaluations environnementales les a encouragés a 
adopter des stratégies créatives, qui respectent 
l'environnement. 


POURQUOI LA RÉFORME? 


Depuis sa promulgation, en 1976, la Loi sur les 


évaluations environnementales n’a pas été remise en 


“question dans ses fondements. Son application a 


toutefois occasionné certaines ous regroupées 
en trois catégories : 


¢ Clarté : La Loi ne précise pas assez clairement le 
processus d'évaluation auquel doivent adhérer les 
_ promoteurs et le public, notamment au début et 
aux premières étapes de l'évaluation. 


° Efficacité : ll faut accélérer l'examen des 
évaluations et hâter les décisions concernant le 
changement de catégorie et les demandes de 
désignation présentées par le public. 


¢ Audiences de la Commission des évaluations 
environnementales : Bien qu'un pour cent 
seulement des évaluations aient été portées 
devant la Commission des évaluations 
environnementales, quelques-unes des audiences 
ont duré très longtemps et se sont révélées.par 
conséquent assez coûteuses. 


COMMENT LE PROGRAMME D'ÉVALUATION 
ENVIRONNEMENTALE A-T-IL ÉTÉ REVU? _ 


La révision du programme d'évaluation 
environnementale a commencé en 1988. Deux 
groupes consultatifs y ont participé : le Comité de 
liaison interministériel et le Groupe consultatif public, 
qui réunit des groupes d'intérêts particuliers, groupes 


Preliminary review of the public comments submitted 
to EAAC indicated that the majority of the submissions 
were generally supportive of the principles of 
environmental assessment but were concerned with 
its administration. 


EAAC submitted its findings to the minister intwo | 
reports. Reforms to the Environmental Assessment 
Program - Part 1 was received in October 1991, Part 2 
in January 1992. The reports are still under 
consideration by the Minister. 


HOW IS THE MINISTRY PLANNING TO PROCEED 
WITH EA REFORM? 


There are a number of administrative reforms that 

can be made to improve the efficiency and 

effectiveness of the EA program. The ministry is 

proceeding with these administrative reforms in the 
short term. 


Other reforms will require legislative change. The 
- ministry intends to make an announcement about 
proposed legislative reforms in the fall of 1992. 


WHAT ARE THE GOALS OF THESE SHORT 
TERM ADMINISTRATIVE REFORMS? 


Clarity and guidance, program administration and the 
EA Board hearings are all being addressed in these 
administrative reforms. Specific goals have been 
established in each area and measures are being 
introduced to achieve them. 


1. Clarity and guidance 


GOAL:To provide clear direction to proponents and | 
the public so that they understand how the EA 
process works, and what is expected of them as they 
follow it. 


The ministry plans to achieve this by developing a 
number of guidelines that will clearly spell out the 
requirements of the EA Act as it applies to particular 
types of undertakings including: municipal waste, 
private sector waste, minor and major transportation 
projects, electrical transmission facilities, hydraulic 
non-utility generating projects, Ontario Hydro 
hydraulic projects, major sewage and water facilities, 
and timber management. 


écologiques y compris. De cette collaboration ont 
émané maintes considérations, rassemblées dans un 
rapport du ministère de l'Environnement (Vers une 
amélioration du Programme d'évaluation 
environnementale en Ontario) rendu public par la 


. ministre de l'Environnement, M™ Ruth Grier, en - 


décembre 1990. 


À la demande de M™ Grier, le Comité consultatif des 
évaluations environnementales a amorcé une 


consultation du public. Dans le cadre de ses . 


activités, qui se sont déroulées pendant le premier 
semestre de 1991, le Comité a regu 170 demandes 
et a rencontré moult personnes et de nombreux 
groupes touchés par le programme d’ évaluation 
environnementale. 


_ Dans un premier temps, il est ressorti que le public 


appuyait, dans l'ensemble, les principes généraux de 
l'évaluation environnementale, mais avait des 
réserves quant à son administration. 


Le Comité a présenté ses observations à la 

ministre sous la forme d'un rapport en deux parties, 
intitulé Reforms to the Environmental Assessment 
Program. La première partie du rapport a été — 
soumise en octobre 1991, la seconde le sera en 
janvier 1992. La ministre n'a pas encore déposé ses 
conclusions. 


COMMENT LE MINISTÈRE COMPTE-T-IL 


: AMORCER LES REFORMES? 


On a identifié un certain nombre de lacunes dans la 
façon dont le programme est administré, d'où les 
réformes administratives entreprises, à court terme, 
par le Ministère. 


Les autres réformes nécessiteront une modification 
au texte de loi. Le ministère de l'Environnement 
espère pouvoir énoncer ses projets de réforme à 


l'automne 1992. 


QUELS SONT LES OBJECTIFS VISÉS PAR CES | 
RÉFORMES ADMINISTRATIVES? — 


Les réformes portent sur la clarté de la Loi, 


l'administration du programme et les audiences de la 
Commission des évaluations environnementales. On 
a établi des objectifs précis pour chacun de ces trois 

volets. Les voici: — 


1. Clarté et direction 
OBJECTIF : Offrir des directives précises aux 
promoteurs et au public, de manière à ce qu'ils 


Guidelines will also be developed to assist 

proponents and the public on: 

+ the EA Act and the approvals process; : 

¢ EAplanning and approvals; 

+ the information requirements à core ministries in 
preparing an EA; 

¢ public consultation; 


¢ the role of the EA coordinator within each review | 


agency 
2. EA Program Administration 


GOAL:To reduce the average time taken in the 
review of individual EA documents to one third of the 
time it takes today; and over the long term, to one- 
half when there is no hearing. 


The long term goal is to reduce the time of the 
individual EA approvals process (from submission of 
EA document to issuance of approval where no » 
hearing is held) from 25 months to 12 months. 


Several measures will be employed to achieve these 
goals. These include: 


+ better workload planning within the EA branch of 

_ the ministry; 

* concurrent agency/public review of ee EAs 
on a trial basis with a view to long-term 
implementation; 

¢ deadlines for document reviews; 

¢ development of a standard review format; 

¢ enhanced staff training 

+ development of criteria for the assessment of 
requests for bump-ups, designations and 


exemptions that will ensure all parties understand | 


why and how these decisions are made; . 


¢ streamlining administration of Notices under the Act; 


* developing a “parent” model Class EA to ensure 
. consistency of content for all Class EAs and to 
provide clear direction to proponents for the 

preparation of Class EAs. — Bat 


3. EA Board Hearirigs à 


GOALS: To manage and administer the EA process 
so as to minimize, through the use of negotiation and 
other tools, the number of projects for which a 
re is Fe 


puissent comprendre sans ambiguïté leur rôle 


respectif et les mécanismes du processus 
d'évaluation environnementale. 


Le ministère de l'Environnement compte atteindre cet 
objectif par la formulation de lignes directrices qui 
expliqueront clairement les exigences de la Loi sur 
les évaluations environnementales concernant 


certaines catégories d'entreprises, touchant, par 
exemple, à la gestion des ordures ménagères, à la _ 
gestion des déchets produits par le secteur privé, aux 


petits et aux grands projets de transport, aux 


_ installations électriques, aux travaux d’hydro- 


électricité du secteur privé, aux travaux d'hydro- 
électricité d'Ontario Hydro, aux grandes usines de © 
traitement de l'eau et d'épuration des eaux d'égout et 
à la gestion forestière. 


Des lignes directrices porteront également sur : 

+ la Loi sur les évaluations environnementales et la 
façon dont les demandes sont autorisées; 

+ a planification et le processus d’ autorisation des 
évaluations environnementales; 


+ les données dont les ministères concernés ont 


besoin pour préparer leurs évaluations 

_ environnementales; 

+ _ l'apport du public; 

+ le rôle du coordonnateur des évaluations . 
environnementales au sein de chaque organisme 
examinateur. 


2. Administration du programme d'évaluation 
environnementale 

OBJECTIF :Réduire d'un tiers, d'ici 1994, le temps 
consacré en moyenne à chaque évaluation 


environnementale; et réduire de moitié, à long terme, 


le temps consacré aux évaluations lorsqu’ il nya pas 
d'audience publique. 


Le Ministère vise comme objectif à long terme de 
réduire de 25 mois à 12 mois le temps consacré à 
chaque évaluation (de la soumission du document à 
l'autorisation de l’entreprise proposée, lorsqu'une 
audience n'est pas requise). | 


Ces objectifs seront atteints par divers moyens, 
notamment : 


* une meilleure planification des charges de travail 
au sein de la Direction des évaluations 
environnementales du ministére; 


To reduce the average length of the hearings process 
(notice, pre-hearing consultations, formal hearing) by . 
half. 


To reduce the average length of a formal hearing by 
half. 


To have board decisions rendered within 90 days of 
the completion of a formal hearing. 


Planned initiatives to achieve these goals include: 

+ - enhanced training of board members to improve 
control and conduct of hearings; 

+ scoping of issues and topics to be addressed at 
pre-hearings; | 

¢ establishing schedules for each element of the 
hearing process, such as pre-determined time 
allocations for each party’s Presentation (oy ee 
evidence; 

* expanded use of mediation techniques; 

* providing summaries of important board decisions; 

¢ facilitating access to legal advice for the board; 
and 

¢ increased dialogue with participants. 


WILL THESE ADMINISTRATIVE REFORMS 
COMPROMISE THE INTEGRITY OF THE EA ACT? 


No, the. ministry remains committed to the principles 
of the Act and to an Environmental Assessment 
process where all concerned parties may have input. 


WHAT HAS BEEN ACCOMPLISHED TO DATE? 


The ministry has already put in place a number of 
initiatives aimed at providing guidance to proponents 
and the timely completion of government reviews. 


Clear written direction has been provided to a number 
of proponents during the preliminary stages of their 
_EA process. This has removed uncertainty, 
accelerated the process and oe proponent 
costs. 


In the fiscal year 1991-92, 18 reviews were 
completed. This exceeds the number of reviews 
completed in the previous four years combined. 


+ l'examen simultané de certaines évaluations 


:_environnementales par le public et par le 
gouvernement, à titre expérimental au début, mais 
dans l'intention d’ adopter à long terme cette 
méthode; . 

CCE À établissement de dates d’ An pour — 
l'examen des documents; | 

* _ la normalisation du protocole d'examen; — 

° une meilleure formation du personnel; 

¢ a formulation de critères précis, qui guideront 
l'évaluation des demandes de changement de 
catégorie, de désignation et d'exemption; ces 
critères garantiront que les parties concernées 
comprennent bien le processus décisionnel; 

* une meilleure administration des avis émis en: 
vertu de la Loi; 

+ _ l'élaboration d'un modèle « parallèle » 
d'évaluation environnementale de portée générale 
dans le but d’uniformiser les directives sur 
lesquelles se fondent les promoteurs pour 
préparer leurs demandes. 


3. Auciehess de la Commission des évaluations 


-environnementales. 


OBJECTIFS : Gérer et administrer le processus 


d'évaluation environnementale de manière a 


minimiser, par la négociation ou autres mécanismes, 
le nombre d'entreprises nécessitant une audience. 


Réduire de moitié le temps consacré en moyenne au 
processus d'audience (publication d'avis, 
consultations en préparation de l'audience, tenue de 
l'audience). 


Réduire de mone le temps consacré en moyenne 
aux audiences. 


Faire en sorte que la Commission rende ses 
décisions dans les 90 jours qui suivent la tenue d une 
AGDE 


Afin d'atteindre ces objectifs, le Ministère se propose: 


¢ d'approfondir la formation des membres de la 
: Commission, afin d'améliorer le déroulement des. 

audiences; 

+ de mieux cerner les questions et les sujets 
pouvant être traités lors des séances préparatoires; 

¢ d’établir un calendrier pour chacun des volets du 
processus d'audience, en fixant, par exemple, la 
limite de temps accordé à chaque He pour la 
présentation des preuves; | 


A document titled Environmental Assessment 
Statistical Summary (PIBS 1923E) is available from 
the Public Information Centre, as listed below. 


FOR MORE INFORMATION, PLEASE CONTACT 


Ontario Ministry of the Environment 
Public Information Centre 

135 St. Clair Ave. W. 

Toronto, Ontario M4V 1P5 


Tel: (416) 323-4321 
1-800-565-4923 


PIBS 19208 
04/92 
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+ de favoriser davantage la médiation; 

* de résumer les grandes décisions de la Commission; 

+ __ de permettre à la Commission d'obtenir plus 
facilement des conseils juridiques; 

* . de favoriser le dialogue entre les SAE 


CES REFORMES ATTENUERONT-ELLES LA 
PORTÉE DE LA LOI SUR LESE VALUATIONS : 
ENVIRONNEMENTALES? 


Non. Le ministère de l'Environnement adhère avec 
toujours autant de volonté aux fondements de la Loi, 
ainsi qu'au processus d'évaluation environnementale, 
qui, par sa nature même, invite la participation de 
toutes les parties concernées. 


QU’A-T-ON ACCOMPLI JUSQU'À PRESENT? 


Le ministère de l'Environnement a déjà mis en branle 


diverses initiatives, qui aideront les promoteurs à 


présenter leurs demandes et accéléreront l'examen 
de celles-ci par le gouvernement. 


Plusieurs promoteurs ont déjà reçu (par écrit) des 
directives précises au cours des étapes préliminaires 
du processus d'évaluation. Cette initiative a permis : 
de dissiper les doutes, d'accélérer les évaluations et 
de réduire les coûts assumés par les promoteurs. 


Dix-huit évaluations ont été menées à terme pendant 
l'exercice financier 1991-1992. Ce nombre dépasse 


_celui de toutes les évaluations traitées au cours des 


quatre années précédentes. 


On peut se procurer un document intitulé Évaluations 
environnementales - Résumé statistique 


_ (PIBS 1923E) auprès du Centre d'information du 


ministère de l'Environnement (voir l'adresse ci- 
dessous). 


POUR OBTENIR DE PLUS AMPLES 
RENSEIGNEMENTS, S'ADRESSER AU : 


Ministère de l'Environnement de l'Ontario 

Centre d'information 

135, avenue St. Clair ouest 

Toronto (Ontario) M4V 1P5 

Téléphone : (416) 323-4321 
1-800-565-4923 
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WHAT IS THE MINISTRY OF THE 
ENVIRONMENT'S ROLE IN THE LAND USE 
PLANNING PROCESS? 


+ MOE is a key review agency under the Planning 
Act. The ministry provides input to the land use 
planning process to ensure that environmental 
issues are addressed. This proactive review : 
process ensures that environmental issues are 
dealt with upfront, thus preventing situations that 
could be harmful to the environment. 


The ministry receives for review from the Ministry of 
Municipal Affairs, copies of official plans and 
amendments, plans of subdivisions, and supporting | 
information such as hydrogeological reports and 
assessments of noise impact. 


Currently, there is a need to expand environmental 
policies in official plans. Thus MOE focuses its reviews 
on development proposals such as subdivisions and 
site specific official plan amendments. 


WHY IS THERE A NEED FOR REFORM OF THE 
PROCESS FOR REVIEW OF DRE EMEN 
PROPOSALS? 


¢ Increases in the number and complexity of 
submissions have led to slower turnaround times 
for ministry comments. In five years, the number 
of planning documents being reviewed by ministry 
_ Staff has more than SRE to 2600 inthe past 
fiscal year. 
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FANRENSEIGNEMENTS GÉNÉRAUX 
| SUR LA RÉFORME DU 
PROCESSUS D'AUTORISATION 


EN MATIÈRE D'AMÉNAGEMENT 


DU TERRITOIRE EN ONTARIO 


QUEL RÔLE LE MINISTÈRE DE 
L'ENVIRONNEMENT JOUE-T-IL DANS LE 
PROCESSUS DE PLANIFICATION?. 


+ Aux termes de la Loi sur l'aménagement du 
territoire, le ministère de l'Environnement est 
désigné comme l’un des principaux organismes 
d'examen. Il participe aux activités de 
planification pour veiller à ce que l'environnement 
soit pris en considération dans les décisions 
portant sur l'aménagement du territoire. 


Le Ministère reçoit, de la part du ministère des © 
Affaires municipales, des exemplaires des plans 
d'aménagement officiels et des modifications s'y 


. rapportant, des plans de lotissements et de tout 
‘document accessoire, dont les rapports 


hydrogéologiques, ou les études sur l'impact du bruit. 


Estimant qu'il est nécessaire de fortifier les politiques 
environnementales dans ces plans officiels, le 
ministère de l'Environnement, dans ses activités 
d'examen, se concentre sur les projets 
d'aménagement (les lotissements, par exemple) et 
les modifications apportées au plan d’ ner cuca 
officiel de terrains donnés. 


POURQUOI LES RÉFORMES? 


+. Les projets d'aménagement sont de plus en plus 
nombreux et de plus en plus complexes, ce qui 
fait que le Ministère dispose de moins en moins 
de temps pour présenter ses conclusions. 


¢ Many of the submissions received by the ministry 


are incomplete. Thus the review process is further _ 


delayed as the ministry must go back to the 
proponent to obtain the information required to 
assess the submission. 


HOW DOES THE MINISTRY PLAN TO REFORM 


THE LAND USE PLANNING REVIEW PROCESS? 


+ The ministry is developing guidelines to give clear 
direction to municipalities, consultants and 
developers on submissions. This will help make 
the process more efficient by reducing the number 
of incomplete submissions. : 


¢ Currently some large municipalities comment on 
areas of submissions where they have specific 
knowledge and expertise. This eliminates the 
need for provincial review and comment in these 
areas and helps to expedite the process. 


As part of the broader government review, 
opportunities to expand municipal participation in the 
development review process will be examined. 


¢ The ministry is also providing input to the Sewell » 
Commission on Planning and Development 
Reform in Ontario with respect to long term 
approaches such as incorporating environmental 
planning upfront in official plans. This would 
eliminate or reduce the need to review individual 
development proposals. 


FOR MORE INFORMATION, PLEASE CONTACT _ 


Ontario Ministry of the Environment 
Public Information Centre 

135 St. Clair Ave. W. 

Toronto, Ontario M4V 1P5 


Tel: (416) 323-4321 
1-800-565-4923 
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Le nombre des documents examinés par le 
Ministére a plus que doublé en cing ans, pour 
atteindre le chiffre de 2 600 au cours du dernier 
exercice. 


- « De nombreuses demandes sont incomplètes, ce 


qui retarde davantage le processus d’examen, 
puisque le Ministére se voit alors obligé de 
contacter le promoteur pour obtenir les . 
renseignements manquants. 


COMMENT LE MINISTERE COMPTE-T-IL 
REFORMER LE PROCESSUS D’AUTORISATION? 


+ Le ministère de l'Environnement formule 
actuellement des directives précises à l'intention 
des municipalités, des consultants et des 
promoteurs. Le processus gagnera en efficacité 
si le nombre de demandes incomplètes est réduit. 


+ _ À l'heure actuelle, certaines grandes municipalités 
étudient et commentent les aspects des projets 
qui relèvent de leurs compétences particulières. 
Cela rend superflus les examens provinciaux et 
permet d'accélérer les prises de décisions. 


Dans le cadre d'un programme provincial mis en 
branle afin de démêler les rôles propres à chaque 


_ pallier gouvernemental, et visant donc à réduire les | 


interventions du gouvernement provincial dans les 
affaires de compétences municipales, il a été 
proposé d'examiner les façons d'accroître la 
participation des municipalités dans le processus 
d'examen des plans d'aménagement. 


e Le ministère de l'Environnement participe 
également aux travaux de la Commission Sewell 
sur la réforme de l'aménagement et l'exploitation 
du territoire en Ontario. |! encouragera surtout la 
prise d'orientations à long terme, notamment la 
planification environnementale dans les plans 
officiels afin d'éliminer, ou du moins réduire, la 
nécessité d'examiner chaque projet séparément. 


POUR OBTENIR DE PLUS AMPLES 
RENSEIGNEMENTS, S'ADRESSER AU : 


Ministère de l'Environnement de l'Ontario 

Centre d'information 

135, avenue St. Clair ouest 

Toronto (Ontario) M4V 1P5 

Téléphone : (416) 323-4321 
1-800-565-4923 : 
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BACKGROUNDER: 

STREAMLINING APPROVALS 
PROCESS FOR CERTIFICATES 
OF APPROVAL AND PERMITS 


_ WHAT IS THE MINISTRY OF ENVIRONMENT’S 
APPROVAL PROGRAM? 


The Ontario Ministry of the Environment is 
responsible for protecting the quality of our province's 
environment, including air, land and water. — 


Several pieces of legislation including the Ontario 
Water Resources Act (OWRA), the Environmental 
Protection Act (EPA), the Pesticides Act (PA), the 
Environmental Assessment Act (EA), the Niagara 

_ Escarpment Planning and Development Act (NEPDA) 
and numerous policies, guidelines and regulations 
exist to assist the ministry with fulfilling this 
responsibility. 


To maintain control over environmental quality, these 
Acts require that approvals be obtained before the 
start of undertakings that may have an impact on the 
environment. Undertakings requiring approval 
certificates or permits range from the installation of 
an exhaust fan in a restaurant to the construction or 
modification of major water and sewage plants. 


Each year the ministry issues over 10,000 certificates 
Of approval and permits in accordance with these 
Acts and regulations. . 


RENSEIGNEMENTS GENERAUX 
SUR LA SIMPLIFICATION DU 


PROCESSUS D’OCTROI DE 


CERTIFICATS D’AUTORISATION | 
ET DE PERMIS 


EN QUOI CONSISTE LE PROGRAMME 
D'AUTORISATION DU MINISTÈRE DE 


_ L'ENVIRONNEMENT? 


Le ministère de l'Environnement de l'Ontario doit 
protéger la qualité de l’environnement de la province, 


notamment la qualité de l'air, du sol et de l'eau. 


Divers textes de loi, dont la Loi sur les ressources en 
eau de l'Ontario, la Loi sur la protection de 
l'environnement, la Loi sur les pesticides, la Loi sur Fla 
planification et l'aménagement de l'escarpement du : 
Niagara et de nombreux règlements et maintes 
politiques et directives aident le ministère à remplir 


_ son mandat à l'égard de l'environnement. 


En vertu des lois susmentionnées, et dans le but de 


protéger l'environnement, les promoteurs doivent 
obtenir une autorisation avant d'entreprendre des 
travaux susceptibles de se répercuter sur 
l'environnement. Les travaux qui nécessitent un 
certificat d'autorisation ou un permis varient _ 
grandement, englobant tant l'installation de 
ventilateurs dans un restaurant que la construction ou 
la modernisation d'une grande usine de traitement de 
l'eau ou d'épuration des eaux d’égout. 


WHY IS THERE A NEED FOR farses OF THE 
APPROVALS PROCESS? ; 


The high volume of applications, the increasing 
complexity of the proposals and information required 
and a large number of incomplete applications have 
gradually affected the ministry’s ability to ensure a 
timely response to applications. 


In keeping with the government’s broad commitment 
to simplify procedures and ensure customer service, 
the ministry undertook a careful review of its 


si approvals program to determine what could be done - 


to expedite the process. 


HOW DOES THE MINISTRY PLAN TO REFORM 
THE APPROVALS PROCESS? 


The ministry will work on several fronts with a view to 
streamlining the approvals process. Initiatives 
include: 


¢ Refinement of application forms to make it easier 
to understand requirements and ensure that 
_ necessary information is provided; 


+ Development of an application guidebook with 
step by step instructions and explanations to 
assist applicants in preparing and submitting the 
application; 


¢ Encouraging pre-application consultations to 
ensure applicants are aware of ministry 
requirements at the outset; 


e Improving liaisons with interest groups to discuss 
approvals related concerns; 


+ Enhanced staff training and guidelines to ensure a 
consistent level of review; and 


+ Review of alttemative means of dealing with 
applications for projects that have very little 
environmental impact in an effort to reduce the 
overall volume of applications. 


Toujours aux termes des lois susmentionnées et des 
règlements s'y rattachant, le Ministère délivre chaque 
année plus de 10 000 certificats d'autorisation et 
permis. 


POURQUOI LES RÉFORMES? 


Le grand nombre de projets, la complexité toujours 
accrue des demandes, la quantité de données 
nécessaires pour évaluer les projets et le nombre 
considérable de demandes incomplètes sont autant 
de raisons qui empêchent parfois le Ministère de 
répondre promptement aux demandes. 


Conformément au désir du gouvemement de 
simplifier les procédés administratifs et d'améliorer 
les services à la clientèle, le ministère de 
l'Environnement a entrepris un examen 
consciencieux de son programme d'autorisation, : 
examen qui lui permettra de trouver des façons 


d'accélérer le processus. 


QUELLE EST LA NATURE DES RÉFORMES 
PROPOSÉES PAR LE MINISTÈRE DE 
L'ENVIRONNEMENT ? 


Soucieux de simplifier en profondeur le processus. 
d'autorisation, le Ministère entreprendra ses réformes 
sur plusieurs fronts, notamment : 


° en raffinant les formulaires de demande, de 
maniére a en clarifier les exigences et a réduire la 
fréquence des demandes incomplètes; | 


* en élaborant un guide qui aidera les demandeurs 


à remplir et à présenter leurs demandes; 


* en encourageant les demandeurs à consulter le 
Ministère avant de faire leurs demandes; 


* en parfaisant la formation du personnel et en 
uniformisant le processus d'autorisation: 


° en étudiant d’autres façons de traiter les 
demandes se rapportant aux travaux qui ont très 
peu de répercussions sur l’environnement, en vue 
de réduire le volume des demandes. 


WHEN WILL THESE REFORMS BE 
INTRODUCED? 


Some of these initiatives such as development of the 
_ guidelines and enhanced staff training are already in 
process. Others such as the review of alternative 
means of dealing with applications will be started 
shortly with a view to completion this year. 


WHAT IS THE MINISTRY'S GOAL FOR 
TURNAROUND OF CERTIFICATES OF 
APPROVAL AND PERMITS? 


The ministry's aim is to sherten the present 
tumaround time for certificates of ae and . 
permits by 50% or more. | 


Attainment of this goal is based on ministry 

agreement with information such as effluent criteria 

and hydrogeological assessments that accompany 

the submissions and the receipt of a ree 
package from the RL 


FOR MORE INFORMATION, PLEASE CONTACT 


Ontario Ministry of the Environment 
Public Information Centre 

135 St. Clair Ave. W. 

Toronto, Ontario M4V 1P5. - 


Tel: (416) 323-4321 
1-800-565-4923 


PIBS 10108 
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QUAND CES RÉFORMES SERONT-ELLES 
INTRODUITES? 


Certaines de ces réformes, par exemple la 


.Clarification des directives et la formation accrue du 


personnel, sont déjà en cours. D'autres, comme la — 


réduction possible du volume des demandes, seront 


introduites sous peu dans l'intention de les mener à 


. terme dans le courant de l'année. 


QUEL DÉLAI LE MINISTÈRE VISE-T-IL POUR 
L'OCTROI DES CERTIFICATS D'AUTORISATION 
ET DES PERMIS? 


Le ministère de l'Environnement espère pouvoir 
réduire de moitié ou davantage le temps nécessaire 
au traitement des certificats et des permis. 


Cet objectif repose sur deux conditions : a) que les 


données environnementales (p. ex., les normes _ 
régissant la qualité des effluents et les études 
hydrogéologiques) présentées par les promoteurs 
répondent aux critères d'autorisation du Ministère; et 
b) que les demandes soient complètes. - 


POUR OBTENIR DE PLUS AMPLES 
RENSEIGNEMENTS, S'ADRESSER AU : 


Ministère de I’ Environnement de l'Ontario” 
Centre d'information 


135, avenue St. Clair ouest 


Toronto (Ontario) M4V 1P5 


Téléphone : (416) 323-4321 


1-800-565-4923 
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MUNICIPAL 3Rs FUNDING PROGRAM 


The Ontario government has set targets of at least 25 per 


cent diversion of waste from disposal by 1992 and at least 


50 pet cent by the year 2000. 


The Ministry of the Environment provides funding and 
technical assistance to Ontario communities for projects 


which help achieve the provincial waste diversion targets. | 


_ These programs encourage municipalities to develop self- 
financed 3Rs methods to better manage their wastes. 


MUNICIPAL RECYCLING SUPPORT GRANTS 


These grants help municipalities with the planning, 
implementation, operation and expansion of recycling 


__ projects in their communities. They help to reduce waste | 


_ disposal requirements and provide other environmental _ 
benefits to Ontario. The grants cover: 


Capital costs: support for the costs of facilities and | 
equipment needed by the project. Northem communities 
may be eligible to receive slightly higher levels of funding. 


_ “Operating costs: support for the cost of operating — 
municipal recycling programs. Grant amounts are based 
on the lesser of a percentage of total costs or the net 
operational cost (costs less revenues). New : 
~ municipalities can receive up to five years of funding. In 
. year one, they are eligible to receive up to 50 per cent © 
funding; 40 per cent in year two and 33 per cent in each o 
the three remaining years. Municipalities that were on 
the program as of April 1, 1991, and those that have 
expended the five year eligibility period on or prior to that 
date, are eligible to receive up to three additional bert of 
funding at 33 per cent. 


‘Feasibility studies: municipalities can receive grants 
up to 50 per cent of the costs of feasibility studies to 
implement a recycling program. The ministry shares in 
the costs when outside Bolteeht services are 


| Necessary. 


Promotion and advertising: grants ay to 50 per cant 
of promotional and advertising costs over five years. 


‘Demonstration projects: grants up to 100 per cent for 
the costs. of demonstration projects designed to develop 
innovative recycling method or technologies. — | 


: -Education projects: grants up to $15,000 to support 


unique educational projects designed to raise the | 
awareness and understanding of the 3Rs: peut reuse 
and recycle. | 


Municipal Recycling Support Grants are currently being - 
changed to address municipal concerns regarding 


especially high program costs. The objective of these 


changes is to level transportation costs and overall 
operational costs in those areas where these costs are 
justifiably higher than an average level. These changes 


|. will be implemented during the ministry’s 1992/93 fiscal 
year. 


MUNICIPAL ee eats 


All municipalities are eligible to receive assistance for 
projects aimed at reducing the amount of waste going 
into the municipal waste stream. These include: 
projects to encourage less packaging, home composting 
projects and the development of new product 
approaches. The grants cover: 


‘Capital costs: grants of up to 66 per cent of the 
purchase cost of home composters. Support for other 
types of reduction projects will be determined on a case- 
by-case basis. 


‘Developmental costs: development of creative 
materials or approaches (such as educational pamphlets 
and/or promotional programs) may be funded up to 100 : 
per cent to a limit of $25,000 per project. 


‘Promotional costs: grants of up to 50 per cent are 
available for municipal solid waste audits and poses 
education. 


MUNICIPAL RECOVERY GRANTS | 


These grants are for projects that recover materials from 
the mixed waste stream. Municipalities or groups of 
municipalities are eligible to receive assistance to 
establish facilities to recover or process paper, compost, 

_ aluminum, steel, glass, plastic or other elonals: Grants 
are available for: 


‘Capital costs: grants up to one third of the costs of 
facilities. 


‘Research/Development costs: grants up to 100 per 
cent of the projects cost of demonstrating or Svetallla 
the proposal. 


Applicants are required to send project proposals for 
Recycling Support Grants, Reduction/Reuse Grants and 
Waste Recovery Grants to the ministry's Waste 
Reduction Office. Project proposals should include: 

a description of the project (home composting, etc); 
estimated costs of project components; cost sharing 
arrangements; timing and evidence of municipal 
commitment to the project. 


HOUSEHOLD HAZARDOUS WASTE COLLECTION 
PROGRAM 


This program helps to divert hazardous waste away from 
municipai landfills and sewage treatment systems. It 
provides funding to municipalities and community 
associations to establish multi-material household 
hazardous waste.collection projects. Grants are. 
available for two types of projects: as special waste day/ 
weekend events or as permanent depots. 


The amount of funding in one year for any special waste — 


day/weekend event is limited to 50 per cent of the 
incurred costs, up to $5,000. 


Funding can increase by an additional $10,000 for a total 
maximum grant of $15,000, or a part of $10,000 


equivalent to the proportion of the collected volume of 


waste and crankcase oil diverted from disposal to reuse, 


recycling or refining, or 50 percent of the total project 
cost, whichever is less. 


‘Documentation upponing the reported recycling activity 


is required or the grant will not exceed $5,000. Funding 
will apply only to direct expenses of conducting a project 


and not to feasibility studies or consultant's costs. 


Eligible net expenses (after any revenues from service | 
charges, sale to recycling firms or other grants): 
disbursements to a commercial waste management 
company (including sorting, transportation and disposal); 
equipment capital expenditures or rental; collection site 
rental; insurance; promotion; utilities (electricity, water, 
etc.) and wages and benefits (if municipal staff is 
involved). 


Upon request, promotional materials will also be provided 


to grant recipients without charge. 


In the case of large municipalities that may require 
several special waste day/weekend events to satisfy the © 
needs of all population centres, each geographic location 
that serves distinct areas is eligible for funding, but only 
once per year. a 


Small municipalities or unorganized settlements (like the 
ones that are often found in Northern Ontario) may 
choose to jointly promote and share the costs of special 
waste day/weekend events with neighbouring 
municipalities. 


Municipalities that choose to establish permanent depots 
for household hazardous wastes collection are eligible to 
receive financial support for capital expenditures through 
the ministry's Financial Assistance Program. . 


‘An application for a Certificate of Approval to operate a 


hazardous waste collection/transfer site must be 
completed. Application forms are available at the local 
Ministry of the Environment regional office. Allow up to 


. two months for the application to be processed. 


. Ontario Regulation 309 also requires that the grant 


applicant register as a liquid industrial & hazardous 
waste generator. In operating a waste transfer facility, 
an applicant is considered a waste generator when the 
hazardous wastes are to be shipped for final treatment or 
disposal. A special procedure has been established for 
this program. Grant applicants should obtain assistance 
from the local ministry regional office. The registration 


application takes approximately two months to process 


and may be applied for at the same time as the . 
Certificate of Approval. 


The ministry also provides funding and technical 
assistance programs for the establishment, proper - 
maintenance and close-out of waste disposal facilities 
‘and the development of waste pehage er master 
plans. 


FINANCIAL ASSISTANCE PROGRAM 


The program assists Ontario municipalities to implement 
new or expand existing waste management facilities ' 
such as landfill sites, transfer stations and processing 
facilities. Eligible activities range from capital costs — 
associated with construction, equipment, land and 
. design, and could include Environmental Assessment 
_ Act hearings costs if associated with a master plan. 


Funding for disposal facilities is based on comprehensive 
| Planning, health and environmental ane 


. Sale waste M nacament projects will not be funded - 
except where a municipality can demonstrate that it does 
not have the resources (i.e. technical, financial or . 
_ otherwise) to establish and operate a waste 


management facility and has asked the private sector to 


A) act on its behalf. 


To ensure a fair and equitable distribution of funds to 
various sizes of municipalities, applicants for municipal 
grants are placed in one of the following groups: 


Population range ssi Total funding 


< 7,500 


> 7,500 

. Groups, counties, 
regional municipalities 

- Individual municipalities — 


_ *Isolated municipality -- one surrounded by unorganized territory 

that can demonstrate that due to distance, It cannot economically or 

_ logistically plan, collect, manage, reuse and/or recycle with — 
pelanbouring municipalities. 


2 WASTE MANAGEMENT MASTER PLANNING 
PROGRAM _ 


This program assists regional municipalities, counties or. 


groups of municipalities in the development of 
comprehensive; long-term waste management plans. In 
‘the development of a plan, all waste management — 


alternatives (alternative systems, components and sites) | | 


within a study area are reviewed. This is conducted on 

- the basis of a hierarchy of preferred waste management 
options, including the 3Rs, waste processing and 

_ treatment, and waste transfer and disposal. 


© 


The waste management master plan study is typically 
co-ordinated by a steering committee comprised of 


municipal representatives from the study area, the ~ 


ministry (Waste Reduction Office, District Office and an 
adviser from the Environmental Assessment Branch) and ~ 
public representation through a Public Liaison | 
Committee. 


The ministry's Waste Reduction Office provides _ 


. guidance to municipalities on program funding, 


administration and the conduct of the overall study | 
including public participation. Generic terms of reference 


|. for a waste management master plan are provided and 


are modified by the study steering committee © suite the | 
needs of the study area. 


The panics provides up to 50 per cent funding — 
assistance to hire a consultant to prepare a waste 
management master plan and to undertake a full 


. program of public participation. 


For more information or application forms for any of the 
municipal 3Rs funding programs, please write or call: 


Waste Reduction Office . 


_ Ontario Ministry of the Environment _ 
_40 St. Clair Avenue West, 7th fipor 
Toronto, Ontario 


M4V 1M2 


(416) 325-4440 (in Toronto) 
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ONTARIO'S ENVIRONMENTAL PROTECTION INDUSTRY - 


BACKGROUNDER 


The greening of Canadian industries is fostering an 
. environmental protection industry in Ontario which is 


estimated to grow by an average of 14 per cent every 


year for the next five years. In 1990, Ontario's. __ 
environmental protection industry had estimated total 
annual sales of $2.5 billion, according to a study by 
management consultants Ernst & Young. That is more 
than 40 per cent of an estimated $6 billion in total 

~ annual sales for the environmental protection industry 

in Canada, according to figures supplied by Industry, 
Science and Technology Canada. According to a 1989 

Study by Woods Gordon Management Consultants, - 
now part of Ernst & Young, total annuai sales for 


Ontario’s environmental protection industry were about 


$2 billion in 1987. 


At present, the industry in Ontario includes some 

1,500 to 2,000.companies that produce specialized 

goods and services to prevent pollution or to clean up 

_ polluted air, water and land. Major sectors of the 
industry include manufacturing and on-site 

- construction of environmental equipment as well as 


solid and hazardous waste management and recycling : 


services, laboratory services and engineering 
consultant services. The 1990 estimated revenues of 
_Ontario’s environmental protection industry were: 


© Construction of environmental :$250-300 
systems isi ) million . 
+ Materials, equipment, $550-600 
instruments and supplies —- million 
e Engineering and other $175-200 
consulting | million 

+ Laboratory and analytical $50-75 million 
services . | 
¢ Solid and hazardous. — $1.3-1.5 billion 


waste management 


GROWTH PATTERNS 


le Sectors 


Between 1987 and 1990, the major areas of growth 
included municipal water and sewage treatment, 
laboratory services, recycling and hazardous waste 
treatment. The hazardous and waste treatment 
industry predicts the fastest rate of growth at 15-21 
percent over the next five years. Other rates of growth 


are: 


e air pollution control companies at 9-13 per cent; 
e water pollution control companies at 10-15 per cent. 
Employment | 


In 1987, the environmental protection industry 
employed an estimated 28,000 people according to 
the 1989 study. By 1990, employment in the industry 
was estimated to be about 30,000 people. This puts 
the environmental protection industry on a par with 
other key industries in Ontario. Ontario empioymen by 
industry in 1990 was: ~ 


+ Motor vehicle parts and accessories | 49,900 


¢ Motor vehicle assembly 34,500 

+ Environmental protection industry 30,000 
+ Machinery 26,000 © 

| .¢ Chemicals . 24,000 
+ Iron and steel 20,000 — 

+ Pulp and paper 14,400 


‘Today, there are shortages of hydrogeologists. Future 


employment opportunities include jobs for engineers, 
environmental scientists and air quality chemists and 


. technicians. 


Sources of demand 


The greening of industry is driven by government 
legislation and the environmental awareness of 
business people and consumers. 


Factors increasing demand for environmental products 


and services include: 


* economic growth, which creates the need for 
environmental products and services at new industrial 
sites so that they will meet existing ane tenn 
standards; 


* population growth, which generates one-time 


demand for the necessary environmental infrastructure | 


- such as water treatment and sewage treatment 
plants - as well as on-going services such as waste 
management; 


* consumer demand for green products, which in tum 


leads to demands by product makers to their suppliers 


and distributers for green products; 


* increased corporate environmental consciousness, 
linked to the value of a strong record on environmental 
matters; 


° government regulation and legislation, enforced 
through standards or taxes and fees. 


At the federal and interprovincial levels such 
regulations include: 


+ The Canadian Environmental Protection Act which 
regulates the manufacture and use of a range of toxic 
substances; 


+ The Environmental Assessment and Review Process 
which sets the criteria for evaluating certain private 
and pubiic sector projects; 


+ The Fisheries Act which protects fish habitats; 


e The Canadian Shipping Act and Transportation of 
Dangerous Goods Act which regulate the 
transportation of hazardous liquid and solid materials; 


e The Green Plan which includes plans to clean up 
coastal and inland waterways and hazardous waste 
Sites as well as to reduce toxic effluent discharges and 
emissions of nitrogen oxide and volatile organic 
‘compounds; 


° The National Packaging Protocol adopted by the 
Canadian Council of Ministers of the Environment 


which aims to reduce packaging wastes by 50 per cent 
based on 1988 levels. 


At the provincial level, Ontario has led the country in 
environmental protection programs and regulations. 
Some of the province’s existing programs to protect 
the environment and to prevent RoRTEn include: 


¢ The Municipal/Industrial Strategy for Abatement 
(MISA) - The aim of MISA is the virtual elimination of 
toxic discharges into Ontario's lakes and rivers. The 
program has targeted municipal sewage treatment 


_ plants and nine industrial sectors. At present, the 


companies in the industrial sectors have finished the 
monitoring phase‘of the program. The data collected 
is being used to develop regulations with specific limits 
on the effluent discharged into the waterways. 


+ Municipal sewer use by-law - The ministry has a 
model bylaw which sets limits on the contaminants 
discharged into municipal sewer systems. The bylaw 
also increases the amount which industries pay for 
sewage treatment. Today, 36 municipalities have 
adopted the bylaw. 


+ Countdown Acid Rain - The six-year-old program will 


- cut sulphur dioxide emissions from Ontario's four 


biggest producers of acid gas - Inco Ltd., Falconbridge 
Ltd., Ontario Hydro and Algoma Steel.Corporation 
Ltd.,- to 665 kilotonnes (kt) by 1994 from 1,987 kt in 
1980. Inco and Falconbridge already have taken many 
steps to control acid gas emissions. Ontario Hydro is 
expected to spend an estimated $2.68 billion before 


_ the year 2000 to meet the program’s acid gas targets. 


Algoma has met its targets by controlling production 
levels at its iron ore sintering plant in Wawa. 


° The Waste Management Act - The act, which came 


_into effect in April 1992, gives the province the power _ 


to regulate packaging and products; require waste 
audits and work plans from industries; extend 3Rs 
programs to most municipalities; and make approvals 
easier for recycling, municipal composting and 
material recovery depots. 


+ Waste Reduction Action Plan - The plan will help to 
cut waste going to disposal sites by at least 25 per 
cent by 1992 and at least 50 per cent by 2000. The 
plan includes measures to reduce at source the 
volume of waste going to landfill sites, to develop 
financial and technical systems to divert materials to 


. productive uses and to foster new markets for 


materials recovered through 3Rs programs. 


+ The Municipal Blue Box program - The program is a 
joint venture of the ministry, OMMRI: Corporations in 


. Support of Recycling and municipalities. At present 

- about three million households are served by 
municipal blue box programs. Materials collected for — 
recycling include newspapers, glass and metal 
containers and plastic set drink bottles. 


MARKETS - TODAY AND TOMORROW | 
Canadian | 


In 1990, exports to other provinces and countries 
accounted for about 25 per cent of Ontario’s 


environmental protection industry’s product sales and - 


some 10-15 per cent of its service sales. The 


Canadian market is expected to grow by eight per cent | 


~ per year to $12 billion by 2000. 


In the past, Ontario lead the way in environmental 
regulations and laws. Its policies will continue to 

_ influence regulatory developments throughout Canada 
~ and growth in the environmental Protection industry. 


The key principles LI the development of policies 


and regulations i in Ontario are: 


° Pollution prevention - The Ministry of the 
Environment wants to prevent pollution at the source. 
This may require industries to change production to 
include closed loop processes as well as substituting 
raw materials and redesigning products to FE 
toxic wastes. 


° Multi-Media ae The ministry is boning at the 
consequences of industrial activities in terms of their 
effects on water, air and surrounding land. — 


+ Promoting green industries - The Ontario 
government is promoting the development of green 
industries and technologies to strengthen Ontario’s — 
position as one of the world’s leaders in the industry. 


International 


Other markets include the United States, Mexico and 
Europe. 


The U.S. market is presently estimated at $115- 

- $130 billion (U.S.) per year. It is expected to grow to 
$154 billion (U.S.) by the year 2000. Estimates of the 
U.S. market by 2000 are: 


$44.1 billion (US) - : 
$64.1 billion (U.S.) 
$46.1 billion (U.S.) 


_ ¢ Air pollution control 
_ © Water pollution control 
+ Land pollution control 


~The Mexican market for pollution control equipment is 
_ expected to be about $10 billion (U.S.) by the year 
2000. 


In 1989, the es market, excluding Eastem 
Europe, was estimated to be as high as $100 billion 
(U.S.) for environmental protection goods and 


- services. Major developments in European Community 


environmental policy are expected to shape future 


a demand. The Eastern European market for 


environmental protection equipment is expected to 
grow to about $16 billion (U.S.) in the coming years. 


The Study 


_ The 1992 study included a mail survey of 2,133 


companies. A total of 549 companies in the 
environmental protection industry replied. .. 


Copies of Study of the Environmental Protection 
Industry June 1992, (PIBS 1966E) have been 
distributed to major government and regional libraries 
and the ministry’s Public Information Centre at 135 St. 
Clair Ave.,W., Toronto, Ont. M4V 1P5. (416) 323- 
4321 or 1-800-565-4923. Copies may be bought for 


- $15.50 at Publications Ontario, Main Floor, 800 Bay - 


St., Toronto, Ontario. M7A 1N8. (416) 326-5300 or 1- . 
800-668- 9938. 
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aoe es @) Environment Le 
. SUMMER 1992 KR : - Environnement | ÉTÉ 1992 : 


Ontano . 


THE 1990 INDUSTRIAL 
DIRECT DISCHARGE 
REPORT 


THE REPORT: 


- This is the 13th year that the Ministry of the 
Environment has issued a report on the performance 
of the industries which discharge directly into Ontario's 
lakes and rivers. 


- Prior to 1985, the ministry reported only those 
industries which discharged their effluent into the 
Great Lakes. At that time, the ministry assessed the 
companies on their annual average discharges. 


- Since 1985, the ministry has reported on industries 
which discharge their effluent directly into Ontario's 
waterways and has assessed the industries on their. 
mine monthly discharges. 


- The ministry assessed 167 plants for the 1990 ar 
170 plants for the 1989 report and 168 plants for the 
1988 report. 


. Fewer plants were monitored in 1990 than in 1989 as 
_ four companies closed their doors and ee one new 
plant was added to the list. 


- Of the 167 plants Bese ci in this year’s report, 138 


plants are part of the Municipal/Industrial Strategy for 
Abatement (MISA) monitoring program. There are 
_ about 300 companies involved in the program Rue 


. Most of the province's estimated 12, 000 - 18,000 - 
industrial plants are not included in the report as they 
discharge their waste into municipal sanitary sewers. 


RAPPORT SUR LES 


| EFFLUENTS INDUSTRIELS 


DÉVERSÉS 
DIRECTEMENT DANS LES 
COURS D'EAU - — 1990 | 


: APERCU 


-Le ministare de l'Environnement a rendu public son 
treizième rapport annuel sur les efforts de réduction de 
la pollution déployés par les industries qui déversent — 
leurs effluents directement dans les lacs et les cours 


d'eau de la province. . 


Avant 1985, le Ministère n'évaluait que les industries 
qui déversaient leurs effluents dans les Grands Lacs. 
L'évaluation portait alors sur une moyenne annuelle 
des effluents déversés par chaque entreprise. 


. Depuis 1 985, le Ministére surveille les entreprises qui 
déversent leur effluents directement dans les lacs et _ 


les cours d'eau de la province et l'évaluation est — 


fondée sur une moyenne mensuelle des effluents. 


.La surveillance du Ministère portait sur 167 usines en 
1990, FRA ER à 170 en 1989 et à 168 en 
1988. 


-La reduction du nombre d’usines surveillées entre 
1989 et 1990 est attribuable a la fermeture de quatre 
d'entre elles et au fait que seulement une usine est 
venue s'ajouter à la liste en 1990. 


- Un grand pourcentage des usines visées, soit 138 
sur 167, font également l'objet d'une surveillance dans 
le cadre de la Stratégie municipale et industrielle de 
dépollution (SMID). Environ 300 entreprises 
participent à cette stratégie à l'heure actuelle. 


THE ASSESSMENT CRITERIA: 


- The majority of spills are not included in the report 
because they often pass by plants' sampling 
equipment. For more information on spills, please see 
the Spi : 

Occurrences (PIBS 1952E) 


- Plants were out of compliance if their effluent 
exceeded ministry standards once. Effluent is the 
waste water discharged into the lake or river either by 
an industry or a municipal sewage treatment plant. 


- The number of times a plant was out of compliance 
does not necessarily reflect the severity or the 
magnitude of the discharge. Nor does it reflect the 
effect which the discharge had on the environment. 


- The Ministry of the Environment employs a variety of 
approaches to control direct discharges of pollutants to 
lakes and rivers. The approaches include voluntary 
measures or guidelines as well as Control Orders and 
Certificates of Approval which have the force of law 
behind them. 


- The requirements in Control Orders and Certificates 
of Approval are often based on the specific conditions 
at the site. 


THE RESULTS: - . 
. In 1990: 


- 77 (or 46 per cent) of the 167 plants assessed 
met their monthly average limits; 


- 90 (or 54 per cent) of the 167 plants assessed 
did not meet their monthly average limits; 


- 44 (or 27 per cent) of the 161 plants which have 
been assessed since 1988 met their effluent 
requirements for the third year in a row; 


- 57 plants (or 35 per cent) failed to comply with 
their effluent requirements for three years ina — 
row; 


- plants met their monthly limits 7,196 times (or 
90 per cent) of the 7,966 times they were 
monitored. 


- La plupart des 12 000 a 18 000 installations 
industrielles de la province ne sont pas visées par ce 
rapport puisque leurs effluents sont déversés 
directement dans les égouts municipaux. 


CRITERES D’EVALUATION 


ae Beaucoup de déversements ne figurent pas dans le 


rapport, car la plupart d’entre eux ne sont pas 
détectés par l'équipement de surveillance de l'usine. 
On peut obtenir de plus amples renseignements sur 
les déversements en consultant le rapport de 1990 
préparé par le Centre d'intervention en cas de 
déversement, intitulé Spills Action Centre Summary 
Report of 1990 Occurrences (PIBS 1952E). 


- Toute usine dont les effluents ne respectaient pas les 
limites étaBties par le Ministère était considérée non 
conforme, même si les limites n'ont été dépassées 
qu'une seule fois au cours de la période de 
surveillance. Les effluents sont les eaux usées : 
déversées dans un lac ou une riviére par une 
entreprise ou une station municipale d’épuration des 
eaux usées. - Le nombre de fois que les effluents 
d'une entreprise n'étaient pas conformes aux normes 
établies n'est pas nécessairement une indication de la 
toxicité ou de l'ampleur du rejet. Il n'est pas non plus 
une mesure de son impact sur l'environnement. 


- Le ministère de l'Environnement a accès à certains 
recours pour réglementer le rejet d’effluents polluants 
directement dans les lacs et les cours d'eau. : 
Certaines industries adoptent volontairement leurs 
propres mesures et lignes directrices dans le but 
d'atteindre les objectifs fixés par le Ministère, mais 
d'autres doivent y être contraintes par des arrêtés 
d'intervention et des certificats d'autorisation. 


- Les mesures correctrices exigées par les arrêtés 


_ d'intervention et les certificats d'autorisation sont 


généralement adaptées aux conditions qui prévalent à 
l'usine. A 


BILAN 


-En 1990: 


- 77 des 167 usines surveillées (46 p. 100) 
respectaient les limites mensuelles établies: 


- 90 des 167 usines surveillées (54 p. 100) 
dépassaient les limites mensuelles établies: 


- 44 des 161 usines surveillées depuis 1988 (27 
p. 100) étaient conformes aux normes établies 
pour une troisième année consécutive; 
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‘THE 1990 INDUSTRIAL 
DIRECT DISCHARGE 
REPORT 


THE REPORT: 


= This is the 13th year that the Ministry of the 
' Environment has issued a report on the performance 


of the industries which discharge directly into Ontario’ Sir 


_lakes and rivers. 


- Prior to 1985, the ministry reported boy those 
industries which discharged their effluent into the 
Great Lakes. At that time, the ministry assessed the 
companies on their annual mgd: discharges. 


. Since 1985, the ministry has reported on industries 
which discharge their effluent directly into Ontario’s: 
waterways and has assessed the industries on their . 
average monthly discharges. 


- The ministry assessed 167 plants for the 1990 report, 


170 plants for the 1989 re and 168 ‘Biante for the | 
| 1988 TROIE " 


. Fewer plants were monitored i in 1990 than i in 1989 as 


four companies closed their doors as only one new 


plant was added to the list. 


- Of the 167 plants ae oi in this year Ss report, 138 
plants are part of the Municipal/Industrial Strategy for 


Abatement (MISA) monitoring program. There are 
about 300 companies involved in the program ey 


- Most of the province 's estimated 12,000 - 18,000 
industrial plants are not included in the report as they 


discharge their waste into municipal sanitary sewers. — 


now 


[ENVIRONNEMENT 


RAPPORT SUR LES” 


_ EFFLUENTS INDUSTRIELS 
DÉVERSÉS 


DIRECTEMENT DANS LES 
COURS D'EAU — 1990 


APERÇU 


- Le ministère de l'Environnement a rendu public son — 
treizième rapport annuel sur les efforts de réduction de 
la pollution déployés par les industries qui déversent 
leurs effluents directement dans les lacs et les cours © 


d'eau de la province. 


- Avant 19885, le Ministère n'évaluait que les industries : 


_ qui déversaient leurs effluents dans les Grands Lacs. 


L'évaluation portait alors sur une moyenne annuelle | 
des effluents déversés par chaque entreprise. 


- Depuis 1985, le Ministère surveille les entreprises qui 
déversent leur effluents directement dans les lacs et 


les cours d'eau de la province et l'évaluation est 
fondée sur une moyenne mensuelle des effluents. 


. La surveillance du Ministère portait sur 167 usines en 
1990, a te à 170 en 1989 et à 168 en. 
1 988. 


.La réduction du nombre d'usines no entre | 
1989 et 1990 est attribuable à la fermeture de quatre 


d'entre elles et au fait que seulement une usine est 


‘venue s'ajouter à la liste en 1990. 


- Un grand pourcentage des usines visées, soit 138 


sur 167, font également l'objet d'une surveillance dans 
le cadre de la Stratégie municipale et industrielle de 
dépollution (SMID). Environ 300 entreprises 


‘participent à cette stratégie à l'heure actuelle. 


‘THE ASSESSMENT CRITERIA: 


- The majority of spills are not included in the report 
because they often pass by plants' sampling 


equipment. For more information on spills, please see 


the 
Occurrences (PIBS 1952E) 


- Plants were out of compliance if their effluent 
exceeded ministry standards once. Effluent is the 
waste water discharged into the lake or river either by 
an industry or a municipal sewage treatment plant. 


- The number of times a plant was out of compliance 
does not necessarily reflect the severity or the 
magnitude of the discharge. Nor does it reflect the 
effect which the discharge had on the environment. 


. The Ministry of the Environment employs a variety of 


approaches to control direct discharges of pollutants to — 


lakes and rivers. The approaches include voluntary 
measures or guidelines as well as Control Orders and 
Certificates of Approval which have the force of law 

_ behind tiem, 


- The requirements in Control Orders and Certificates 
of Approval are often based on the specific conditions 
at the site. 


THE RESULTS: 
- In 1990: 


Safes (or 46 per cent) of the 167 plants assessed 
met their Asad average limits; 


- 90 (or 54 per cent) of the 167 plants assessed 
did not meet their monthly average limits; 


- 44 (or 27 per cent) of the 161 plants which have 
been assessed since 1988 met their effluent 
requirements for the third year in a row; 


- 57 plants (or 35 per cent) failed to comply. with | 
their effluent requirements for three years in a 
row; 


- plants met their monthly limits 7,196 times (or 
90 per cent) of the 7,966 times they were 
monitored. 


-La Ant des 12 000 à 18 000 installations 
industrielles de la province ne sont pas visées par ce 
rapport puisque leurs effluents sont déversés 
directement dans les égouts municipaux. 


CRITÈRES D'ÉVALUATION 
. Beaucoup de déversements ne figurent pas dans le 


rapport, car la plupart d'entre eux ne sont pas — 
détectés par l'équipement de surveillance de l'usine. 


_. On peut obtenir de plus amples renseignements sur 
les déversements en consultant le rapport de 1990 


préparé par le Centre d'intervention en cas de 
déversement, intitulé Spills Action Centre Summary 
Report of 1990 Occurrences (PIBS 1952E). 


. Toute usine dont les effluents ne respectaient pas les 


limites établies par le Ministére était considérée non 


conforme, méme si les limites n’ont été dépassées 
qu’une seule fois au cours de la période de 
surveillance. Les effluents sont les eaux usées 
déversées dans un lac ou une rivière par une 
entreprise ou une station municipale d'épuration des 


eaux usées. : Le nombre de fois que les effluents 
_ d'une entreprise n'étaient pas conformes aux normes 


établies n’est pas nécessairement une indication de la 
toxicité ou de l'ampleur du rejet. Il n'est pas non plus 
une mesure de son impact sur FOUL CLI 


- Le ministère de l'Environnement a ee à Colas 
recours pour réglementer le rejet d’effluents polluants : 
directement dans les lacs et les cours d’eau. 


_ Certaines industries adoptent volontairement leurs 


propres mesures et lignes directrices dans le but : 
d'atteindre les objectifs fixés par le Ministère, mais — 
d'autres doivent y être contraintes par des arrêtés 
d'intervention et des certificats d'autorisation. 


- Les mesures correctrices exigées par les arrêtés 
d'intervention et les certificats d'autorisation sont 


_ généralement adaptées aux conditions qui eae a 


l'usine. 


BILAN 


. En 1990 : 


+77 des 167 usines surveillées (46 p. 100) 
respectaient les limites mensuelles établies; 


- 90 des 167 usines surveillées (54 p. 100) 
dépassaient les limites mensuelles établies; . 


- 44 des 161 usines surveillées depuis 1988 (27 
p. 100) étaient conformes aux normes établies 
pour une troisième année consécutive; 


- In 1989: 


_-93 (or 55 per cent) of the 170 plants monitored — 


did not meet their monthly average limits; 


- 53 of the 148 plants which had been assessed 
since 1987 failed to meet their monthly average 
limits three years in a row; 


= Es met their monthly limits 7,125 times (or 
88 per cent) of the 8,139 times that they were 
Ines 


-In 1988: 
- 91 plants (or 54 per cent) of the 168 plants 


monitored in 1988 did not meet their eur 
limits; - 


Hi plants met their monthly limits 6,503 times (or 


88 per cent) of the 7,388 times monitored. 


- The 1990 report also contains results of two acute 
toxicity tests, one on rainbow trout and the other on 
Daphnia magna, which is a water flea.. The two tests 
are required by MISA monitoring regulations for 
industrial dischargers or companies in the program. 

_ The tests check to see whether or not the trout and — 
the water flea will live in the discharged effluent: — 


- There were 2,336 tests done on trout at 208 sites. 


Less than 50 per cent of the trout survived i in meen ae 


effluent i in 486 Mae at 91 sies. 

- Similarly, less than half of the Daphnia magna (flea) 
survived in 606 of the 2379 tests PTE at 112 
sites. 


REMEDIAL ACTION: 


. A review of the plants which did not sacl in 1990 
‘showed that 2 : 


- 25 plants started major construction Cet or. 
equipment modification to bring the plants into 
compliance; te 


- 37 plants implemented best management 


_ practices which improved their performance and _ 


efficiency and helped © sai the plants into: 
CORPS ; 


_-19 Sante With minor violations - where the 
‘effluent exceeded the guidelines Her cohort one 
or two times - took no action; 


- 57 usines (35 p. 100) n'étaient pas conformes 
aux normes établies depuis trois années 
- consécutives; 


- les usines ont respecté leurs limites mensuelles 
un total de 7 196 fois, soit 90 p. 100 des 7.966 . 
fois que des échantillons ont été prélevés. 


. En 1980 : 


- 93 des 170 usines surveillées (55p..100)ne 
respectaient pas les limites mensuelles établies; 


- 53 des 148 usines surveillées depuis 1987 
_dépassaient leurs limites pour une troisième 
année consécutive; 


- les usines ont respecté leurs limites mensuelles 
. un total de 7 125 fois, soit 88 p. 100 des 8 139 
fois que des échantillons ont été prélevés; 


- En 1988. 
- 91 des 168 usines surveillées en 1988 (54 p. p. 
. 100) ne respectaient pas les limites mensuelles - 
HELICES 
- les usines ont respecté leurs limites mensuelles 
un total de 6 503 fois, soit 88 p. 100 des 7 388 
fois que des échantillons ont été prélevés; 


- Le rapport de 1990 comprend aussi les résuitats de 


. deux essais de létalité aiguë effectués d’une part sur 


les truites arc-en-ciel et d'autre part sur les puces 


d'eau Daphnia Magna. Ces essais s'inscrivent dans le 


cadre des exigences de surveillance de la SMID pour 
les effluents des industries et des entreprises inscrites 
au programme. Le but des essais est de déterminer 


la létalité des effluents sur ces organismes. 


.Un total de 2 336 Re ont été effectués à 208 
endroits. Au cours de 486 essais effectués à 91 


‘endroits, les effluents non dilués se sont révélés létaux 


pour plus de 50 p. 100 des truites. 

. Par ailleurs, moins de la moitié des Daphnia Magna. 
ont survécu dans les effluents non dilués de 606 des 
2 379 essais effectués à 112 endroits. 


MESURES CORRECTRICES. 


- L'évaluation des usines qui, en 1990, n ‘étaient pas 
conformes aux normés établies a révélé ce qui suit : 


- vingt-cinq usines ont entrepris d'importants 
projets de construction et de modernisation de 


- nine plants closed in 1991 for economic 
reasons. 


. In all, 62 out of 90 company plants have taken steps | 


to come into compliance. The ministry is negotiating 
with the remainder. 


ENFORCEMENT: 


- Prosecution is not the only avenue open to the 


ministry for dealing with company plants that exceed . 


their discharge limits. The ministry investigates each 
incident of non-compliance on a case-by-case basis, 


- Whether charges are warranted or not, the ministry 
may issue a Control Order. which requires the 
company to take specific remedial action before a 
given date. Remedial actions may range from 
improved maintenance procedures which may be 
taken immediately to designing and building new 
treatment facilities which may take several years. 


- In 1990, the Investigations and Enforcement Branch 
of the Ministry of the Environment investigated 57 
violations by 26 companies which had legal limits 
placed on their effluent. 


- two.companies were prosecuted and convicted; 


- Six charges are still pending; 


- two investigations were concluded with no 
further legal action; 


2 47 violations resulted in the companies taking 
measures to improve the way they treat and 
handle their effluent. 


MISA PROGRAM 


- The goal of the MISA program is the virtual 
elimination of persistent toxic contaminants to the 
province's waterways. 


- The approximately 400 companies in nine industrial 
sectors monitored their effluent for a year. Monitoring 
reports have been published for the petroleum, pulp 
and paper, iron and steel and organic chemicals 

_ manufacturing sectors. Reports for the remaining 
sectors will be released in 1992. 


- The data collected during the monitoring period is 


being used to develop legally enforceable regulations 
to limit the type and amount of waste discharged into 
waterways. Some of the regulations are expected to 
be released for public review this year. 


l'équipement afin de se conformer aux normes 
établies; 


- trente- ent usines ont mis en oeuvre de 
meilleures pratiques de gestion, ce qui a entraîné 
une amélioration de leur rendement et de leur - 
efficacité tout en les Feed is des normes 
établies, 


- dix-neuf usines coupables d'infractions 
mineures, c'est-à-dire où les effluents 
dépassaient légèrement les limites établies à une 
ou deux reprises, n'ont entrepris aucune mesure 
correctrice; 


- neuf usines ont fermé leurs portes pour des 
raisons financières. 


- Au total, 62 Hes 90 usines ont entrepris des mesures 


_dans le but de se conformer aux normes. Le Ministère 
négocie à l'heure actuelle des ententes avec les 


dirigeants des autres usines. 


APPLICATION DES LOIS ENVIRONNEMENTALES 


- Les poursuites devant les tribunaux ne constituent 
pas le seul moyen dont dispose le Ministère pour 
traiter avec les usines qui dépassent les limites de _ 
pollution établies. Chaque cas de non-conformité est 
examiné individuellement et les mesures appropriées 


sont prises selon la gravité de l'infraction. 


- Qu’une inculpation soit justifiée ou non, le Ministère 
peut délivrer un arrêté d'intervention contraignant les 
dirigeants d'une usine à entreprendre des mesures 


_ correctrices dans un délai déterminé. Ces mesures 


correctrices peuvent exiger simplement qu'une usine 
adopte sans délais de nouvelles pratiques d'entretien 
ou même qu'elle entreprenne la construction de _ 

nouvelles installations, travaux pouvant s’échelonner — 


‘sur plusieurs années. 


En 1990, la Direction des enquêtes et de l'application 


des lois du ministère de l'Environnement a mené des 
enquêtes sur 57 infractions commises par. 
26 entreprises auxquelles on avait imposé des limites 
quant au rejet d’effluents. Parmi celles-ci : 


- deux entreprises ont été inculpées et 
condamnées; : 


_ - Six inculpations sont en instance; 


- deux enquétes ont été menées sans qu’aucune 
inculpation ne soit portée; 


- A total of 62 small hydro-electric generating stations 
and 65 pit and quarry companies were not included in 
the first monitoring phase. The monitoring results from 
a representative number of similar hydro-electric and 
pits and quarries companies will be used to set 
effluent limits for these industries. | 


- Once the MISA limits are in place, compliance will be 
assessed by a self-monitoring and ministry audit 


program to determine whether or not the companies | 


are meeting the MISA effluent limits. 
_ TO OBTAIN A COPY: 


The R t on the 1990 Industrial Direct Disc! : 
_ in Ontario (PIBS 1957) is available through the Public 
Information Centre at the Ministry of the Environment, 
135 St. Clair Ave., W., Toronto, Ont. M4V 1P5, 

(416) 323-4321 or 1-800-565-4923. 


PRINTED ON 
Ages PAPER 
OU PAPER RECYCLÉ 


- 47 infractions ont été à l’origine de l'adoption de 
mesures correctrices par différentes LIGUES 


LA STRATÉGIE MUNICIPALE ET INDUSTRIELLE 


DE DÉPOLLUTION CA) 


- Le but de la Stratégie nlunioisale et industrielle de 


_ dépollution (SMID) est la quasi-élimination du rejet de 


contaminants toxiques persistants dans les lacs et les 


cours d'eau de la province. 


- Environ 400 entreprises dans neuf secteurs d’activité 
industrielle ont exercé une surveillance de leurs 

effluents pendant un an. Des rapports de surveillance 
ont été publiés par les secteurs des produits pétroliers, 


des pâtes et papiers, de la sidérurgie et de la — 


fabrication de produits chimiques organiques. Les 
rapports des autres secteurs d'activité industrielle 
seront publiés en 1992. 


- Les données recueillies pendant la période de 
surveillance servent a établir de nouvelles limites 


_ légales quant à la qualité des effluents déversés dans 
les lacs et les cours d'eau. On prévoit que certaines 


lignes directrices seront soumises à l'examen du 
fe dans les mois qui suivent. 


- La premiere phase de surveillance de la SMID ne 
tenait pas compte des effluents de 62 petites 
centrales hydroélectriques et de 65 carriéres. Les 


_ résultats de la surveillance d'un nombre représentatif 


d'entreprises semblables serviront a établir les limites 
de toxicité des effluents de ces secteurs d'activité. 


- Une fois que les limites de la SMID auront été 
établies, chaque entreprise sera responsable de la 
surveillance de la qualité de ses effluents. De plus, le 
Ministère fera des vérifications auprès de ces 


“entreprises pour s'assurer de leur conformité. 


RENSEIGNEMENTS SUPPLÉMENTAIRES : 


- On peut se procurer des exemplaires du rapport, 
intitulé Report on the 1990 Industrial Direct Discharges 
in Ontario: (PIBS 1957) en s'adressant au Centre 
d'information du ministère de l'Environnement au 135, 
avenue St. Clair ouest, Toronto (Ontario) M4V 1P5. 


_ Téléphone : (416) 323-4321 ou 1-800-565-4923. 
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ONTARIO'S 


ENVIRONMENTAL 


LEGISLATION 


The Ontario Ministry of the Environment was 
established in 1972 to consolidate responsibility for all 
aspects of environmental protection, enhancement 
and restoration under one provincial government 
agency. : Ye 


The consolidation involved two government agencies, :. 


the Department of the Environment and the Ontario 
Water Resources Commission, with the new ministry 
inheriting the operating legislation from each of its 
predecessors. | 


ENVIRONMENTAL PROTECTION ACT (EPA) 


The general provisions of the EPA cover all types of 
pollution, forbidding the discharge of any contaminant 
to the natural environment in amounts, 
concentrations or levels exceeding those prescribed 
by regulation. A contaminant is defined as a solid, 
gas, liquid, odor, heat, sound, vibration, radiation or 
combination of any of these, resulting directly or 
indirectly from human activities, which may cause 
injury to humans, flora or fauna. - 


In addition to regulated limits for specific 
contaminants, the EPA prohibits any discharge that is 
likely to impair the natural environment, injure or 
damage plant or animal life, cause harm or 
discomfort to any person, affect the health or safety 
of any person or render any property, plant or epee 
life unfit for human use. | 


The EPA authorizes the ministry's designated 


provincial officers to enter and inspect properties in 
order to investigate potential sources of pollution. A 
recent amendment provides that anything produced 


to a provincial officer or in plain view during an 
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LA LÉGISLATION DE 
L'ENVIRONNEMENT 
ONTARIO 


Le ministère de l'Environnement de l'Ontario a été 
créé en 1972 en vue de regrouper les diverses 
facettes de la protection, de l'amélioration et de la 
restauration de l’environnement en un seule . 
organisme. 


Deux services gouvernementaux, à savoir l'ancien 
ministère de l'Environnement et la Commission des 
ressources en eau de l'Ontario, furent ainsi 
fusionnés, le nouveau ministère héritant, par le fait 
même, des lois dont ses prédécesseurs avaient la 
charge. 


LOI SUR LA PROTECTION DE 


L'ENVIRONNEMENT 


La Loi sur la protection de l'environnement vise 
toutes les formes de pollution et interdit le rejet de 
contaminants dans l’environnement si leur quantité, 
leur concentration ou leur intensité excède celles 
prescrites par les règlements. On entend par 
contaminant les solides, les gaz, les liquides, les 
odeurs, la chaleur, les sons, les vibrations, les 
radiations ou une combinaison de ces éléments, 
directement ou indirectement attribuables aux 
activités humaines, lorsqu'ils peuvent avoir une 
conséquence préjudiciable sur l'être humain, la flore . 
ou la faune. 


-En plus d’établir des seuils de tolérance pour des 


contaminants spécifiques, la Loi sur la protection de 
l'environnement interdit le rejet de toute substance 


susceptible de dégrader le milieu naturel, 


d’endommager la vie animale ou végétale, de causer 
des nuisances ou des malaises à une personne, 
d’affecter la santé ou la sécurité de qui que ce soit ou 
de rendre un bien ou une forme de vie animale ou 
végétale impropre à son utilisation par l'homme... 


inspection may be seized if the officer reasonably 
believes that there has been a contravention of i 
acts of their regulations. 


Pollution abatement equipment may be installed on a 
voluntary basis by the owner of a pollution source or 
the owner's abatement measures may be formalized 
by the submission, to the ministry, of a control 
program to prevent or reduce and control the 
emission of a contaminant. The EPA also authorizes 
a director of the ministry to issue control orders 
requiring specific abatement measures for the 
protection of the environment or human health or 
requiring the owner to take whatever measures are 
required to stop the emission of a contaminant, up to 
and including the suspension of plant operations. 


Anyone proposing any pi roject which would cause the 
emission of excessive contaminants to the 
environment is required to apply for and secure a 
certificate of approval and to install any required 
pollution control measures before operations can 
commence. 


Various provisions of the EPA cover air pollution 
control, including automotive emissions, the control 
and certification of waste handling and disposal 
systems and sites, and the inspection and 
certification of private sewage systems by the 
ministry. Amendments made to this act provide 
legislative authority for municipal noise control 
bylaws. 


The ministry took a significant step in protecting the 
environment when Part IX of the EPA came into force 
in 1985. Commonly known as the Spills Bill it requires 
spills of pollutants discharged into the environment to 
be reported and cleaned up promptly by the owner or 
person in control of the material when it was spilled. It 
establishes a liability on those who own or control the 
spilled material to compensate those who incur costs 
or suffer damages. The EPA also established the 
Environmental Compensation Corporation (ECC) 
which receives applications for compensation from | 
parties who have suffered loss or damage due to a 
spill. The ECC does not replace the role of insurance 
companies, nor does it lessen the legal 
responsibilities of those involved in a spill. It does 
help where those sources of compensation are not 
available. 


To complement the EPA, the ministry has established 
the Spills Action Centre (SAC). The centre receives 
notification of spills 24 hours per day, 365 days per 
year on a provincewide toll-free number. When a spill 


La loi autorise les agents provinciaux désignés par le 
ministére, sous réserve de certaines garanties visant 
à protéger les droits individuels, à pénétrer sur une 
propriété et à l'inspection pour y déceler des sources 
de pollution éventuelles. Une récente modification à 
la loi stipule qu'un agent provincial peut saisir une 
chose produite ou une évidence devant lui au cours 
d'une inspection s’il a motifs raisonnables de croire 
que la loi ou les règlements ont été enfreints. 


Le propriétaire d'une source de pollution peut installer 
de son propre gré un dispositif anti-pollution ou 
présenter officiellement au ministère un programme : 
de mesures visant à éliminer les émissions ou à les 
réduire et les contrôler. La Loi autorise également un 
directeur du ministère à délivrer des arrêtés 
d'intervention et autres qui exigent l'adoption de 
mesures de dépollution précises pour protéger 
l'environnement ou la santé publique ou bien la 
suppression des émissions par le propriétaire, voire 
la suspension des activités de l'établissement. 


Quiconque présente un projet en vertu duquel une 
quantité excessive de polluants serait libérée dans 
l'environnement est tenu de soumettre une demande 
de certificat d'autorisation et, après avoir obtenu ce 
dernier, de mettre en oeuvre les mesures de 
dépollution prescrites avant le début des activités. 


Diverses dispositions de la Loi ont trait à la lutte 
contre la pollution atmosphérique, notamment les gaz 
d'échappement des véhicules automobiles, au 
contrôle et à la certification des systèmes et des lieux 
de manutention et d'élimination des déchets, de 
même qu’à l'inspection et à la certification par le 
ministère des systèmes privés d'évacuation des eaux 
usées (les fosses septiques et les éléments 
épurateurs, par exemple). La Loi autorise également 
les municipalités à promulguer des règlements en 
matière de lutte contre la pollution par le bruit. 


L'entrée en vigueur de la Partie IX de la Loi, en 1985, 
a permis au ministère de faire un grand pas sur le 
plan de la protection de l’environnement. Connue 
sous le nom de loi sur les déversements, la Partie IX 
exige que tout déversement de polluants soit signalé 
et nettoyé sans délai par le propriétaire du matériel 
ou la personne qui en était responsable au moment 
de l’accident. Elle oblige également ces personnes à 
indemniser ceux qui ont dû engager des dépenses ou 
qui ont subi des dommages à la suite de l'incident. 
Elle ne stipule pas cependant qu'il est illégal de 
déverser un polluant; cela dépend des circonstances 
en cause et des autres dispositions de la Loi sur la 
protection de l’environnement ainsi que des autres 


% 


occurs, SAC is responsible for assessing the 


_ Situation and determining what assistance the 


ministry can provide. 


_ The EPA has a comprehensive system of penalties. 
. The basic penalties are a maximum fine of $5,000 for 


a first offence and $10,000 for a subsequent offence. 
Where the defendant is a corporation, the penalties 
are five times greater. Where the offence involves 
actual discharge of a contaminant into the _ 
environment and actual or likely damage, the 
maximum penalty for a corporation doubles, and the 
individual polluter faces the added possibility of a jail 


term along with the fine. 


When the offence involves hazardous waste or 
hauled liquid industrial waste, the individual faces a 
year in jail and a maximum fine of $5,000 on a first. 
offence and $15,000 on a subsequent offence. For 
corporations, these numbers go up to $50,000 and 
$100,000. The maximum fine applies to offences 
concerning hazardous wastes and liquid industrial 
waste where environmental harm has actually taken 
place. An individual is subject to a maximum fine of 
$10,000 on a first conviction and $25,000 on each 
subsequent conviction. A corporation faces a 
maximum fine of $250,000 on a first conviction and 
$500,000 for subsequent convictions. 


In addition to these penalties mentioned above, the 
court can order forfeiture of any profits made by 
breaking the law and can order cleanup and 
restoration of the environment. 


The penalty structures for the Ontario Water 
Resources Act and the Pesticides Act are similar, 
except that there are no provisions dealing with 
hazardous or liquid waste under the Pesticides Act. 
However, minor offences are now ticketed. The 
maximum possible fine under the Provincial Offences 
Act is $300, with the average fine set much lower by 
the courts. Clearly, these tickets will not be used for 


_ more serious contraventions of the regulations and 


are not used for contraventions of the act itself. 


Note: the Provincial Penalties Adjustment Act, 1989 
(Bill 92) received Royal Assent on December 14, 
1989, but has not yet been proclaimed in force. It will 
substantially raise many of the penalties mentioned 
above. ; 


ONTARIO WATER RESOURCES ACT 


This act gives Environment Ontario extensive powers 


_to regulate water supply, sewage disposal and the 


lois et règlements du ministère. 


La Partie IX a donné lieu a la création de la Société 
d'indemnisation environnementale, qui dédommage 
les personnes ayant subi des pertes et des 
dommages par suite d’un déversement. Cette société 
ne remplace pas les compagnies d'assurance et 
n’allége pas les responsabilités des personnes 
responsables du déversement, elle ne sert que de 
solution de dernier recours dans les cas où les 
sources d'indemnisation habituelles ne donnent pas 


Satisfaction ou ne sont pas accessibles. 


En complément à la Loi sur la protection de 
l'environnement, le ministère a mis sur pied le Centre 
d'intervention en cas de déversement que l'on peut 
joindre 24 heures sur 24, à longueur d’année, grace à 
une ligne sans frais. Quand survient un déversement, 
le centre évalue la situation et détermine dans quelle 
mesure le ministère ou tout autre organisme peut 
prêter secours. 


La Partie V-A est venue s'ajouter à la Loi sur la 
protection de l'environnement en juin 1989. Elle | 
fournit un cadre d'application pour la réglementation 
ou l'interdiction des substances qui appauvrissent la 
couche d'ozone, en particulier certains types de 
chlorofluorocarbones (CFC) et de halons qui 
menacent la couche d'ozone atmosphérique. Les 
premiers règlements sont entrés en vigueur le 1er 
juin 1989; ils visaient notamment à interdire l'emploi 
de certains pulvérisateurs à aérosols contenant des 
CFC utilisés à titre d'agents propulseurs ou de 
gonflants pour mousse d'emballage. Le ministère 
prépare actuellement une série d’autres règlements 
visant à interdire ou à réglementer les utilisations des. 
CFC qui sont encore admises à mesure que des 
substituts acceptables sont mis au point. 


La Loi sur la protection de l'environnement établit un 


- ensemble de sanctions. La peine de base est une 


amende maximale de 5 000$ pour une première 
infraction et de 10 000$ pour une récidive. La somme 
de l'amende est quintuplée quand la faute incombe à 
une société. S'il y a vraiment eu déversement d’un 
polluant dans l’environnement et qu'il a entraîné des 
dommages réels ou probables, l'amende maximale 
est doublée dans le cas d’une société, et la personne 
responsable est passible d'emprisonnement. 


Quand l'infraction met en cause des déchets 


dangereux ou des déchets industriels liquides 
transportés, le responsable peut être condamné à un 
an de prison et à une amende maximale de 5 000 $ 
dans un premier cas ou de 15 000 $ s’il s’agit d'une 
récidive. Quant aux sociétés, elles sont passibles 


control of water pollution. It authorizes the ministry to 


supervise and examine all surface waters and ground 
waters in Ontario to determine the extent, nature and — 


causes of contamination in these waters. 


Under the Ontario Water Resources Act, any 
discharge into a body of water, on its shore or in any 
place that may impair the quality of the water, is an 
offence. It is also an offence to make any discharge 
that directly or indirectly causes injury to a person, 
animal or bird through the use or consumption of any 
plant, fish or other living matter in the water. 


Certificates of approval and installation of any 
required pollution controls are necessary for any 
persons, industries or municipalities drawing from a 
body of water or discharging waste into it. 


The ministry can construct and operate water waste 
treatment facilities, or it can require an industry or 
municipality to construct and ooo approved 
facilities. 


Water quality criteria have been established as 
acceptable standards for the various uses made of 
water. 


ENVIRONMENTAL ASSESSMENT ACT (EAA) 


This act provides for the assessment of any proposed 
major undertaking — governmental, municipal or 
private — at the very earliest stage so that it may be 
altered or even cancelled if it is found to be 
environmentally unacceptable. The act also provides 
for full public participation in the decision-making 
process. It is being implemented in stages, applying 
first to major provincial undertakings. Specific private 
projects which involve significant environmental 
effects may be designated for assessment. 


Under the EAA, any proponent of an undertaking 
submits to the ministry an environmental assessment 
on the proposal. All interested parties are given an 
opportunity to examine this document and may 
request that a public hearing be called by the 
Environmental Assessment Board. 


The Minister of the Environment, at his discretion, 
may deny any such request if he considers it to be 
frivolous, vexatious or that hearings would cause 
unnecessary delay to an environmentally acceptable 
undertaking. 


The Environmental Assessment Board has decision- 
making powers when public hearings are held. The 
minister and cabinet serve as final arbiters of the 


d'amendes de 50 000 $ et 100 000 $ respectivement. 
Le maximum est automatiquement imposé si les 
déchets dangereux ou les déchets industriels liquides 
ont détérioré l'environnement. Une personne 
s'expose à un an de prison et à une amende 
maximale de 10 000 $ pour une première 
condamnation et de 25 000 $ pour chaque 
condamnation ultérieure, comparativement à 

250 000 $ et 500 000 $ respectivement dans le cas 
d'une société. 


Outre les peines susmentionnées, le tribunal peut 
exiger la cession de tout profit réalisé du fait de 
l'infraction et ordonner le nettoyage des lieux et la 
restauration de l’environnement. 


Les peines prévues lar la Loi sur les ressources en 
eau de l'Ontario et la Loi sur les pesticides sont 
semblables, sauf que la seconde ne renferme aucune 
disposition pour les déchets dangereux ou les 
déchets industriels liquides. Les délits mineurs feront 
désormais l’objet de contraventions, le maximum 
autorisé en vertu de la Loi sur les infractions 
provinciales étant de 300 $; l'amende fixée par les 
tribunaux est généralement beaucoup moindre. De 
toute évidence, on n'y recourra plus pour les délits 
graves, ni pour condamner ceux qui contreviennent 
au lois proprement dites. 


[NOTA : La Loi de 1989 sur le rajustement de peines 
provinciales (Projet de loi 92) a reçu la sanction 
royale de 4 décembre 1989, mais n’a toujours pas 
force de loi. Elle prescrit une nette augmentation des 
peines mentionnées plus haut.] 


LOI SUR LES RESSOURCES EN EAU DE 
L'ONTARIO 


Loi sur les ressources en eau de l'Ontario confère à 
l'Environnement Ontario de vastes pouvoirs de 
réglementation en matière d’approvisionnement en 
eau, d'élimination des eaux usées et de dépollution 
des eaux. Elle autorise le ministère à étudier et à 
surveiller les eaux de surface et les eaux 
souterraines de la province pour déterminer 
l'étendue, la nature et l’origine de la contamination. 


En vertu de cette loi, tout rejet d’un polluant dans des 
eaux, sur leur berge ou à un endroit quelconque où la 
qualité de l'eau peut s’en trouver dégradée, constitue 
une infraction. Le rejet d’un polluant qui, directement 
ou indirectement, nuit à une personne, à un animal 
ou à un oiseau par suite de l’utilisation ou de la 
consommation d'une plante, d’un poisson ou d'une 
autre matière vivante qui se trouve dans l’eau enfreint 


board’s decisions. 
PESTICIDES ACT 


This legislation restricts the storage, distribution, sale 
and use of pesticides. The ministry examines and 
licenses professional exterminators and maintains a 
Classification system to ensure that hazardous 
chemical pesticides are not handled or used by 
unqualified persons. 


CONSOLIDATED HEARINGS ACT, 1981 te 


When the Environmental Assessment Act was first 


_ applied to significant municipal projects, one of the 


main concerns raised by municipalities was the. 
planning and approval processes required, especially 
under the Planning Act and the Ontario Municipal 
Board Act. The Consolidated Hearings Act provides a 
streamlined approval process for municipal, private 
and provincial projects or proposed activities which 
may otherwise require hearings by more than one 
tribunal. Hearings under this act are conducted by 
one or more members of the Ontario Municipal 
Board, the Environmental Assessment Board or both 
as chosen by the chairpersons of the two boards. | 
The streamlining of hearings under the Consolidated 
Hearings Act is aimed at avoiding the possibility of 
‘repetitive, expensive, complex and time-consuming 
approval procedures. 


ONTARIO WASTE MANAGEMENT 
CORPORATION ACT, 1981 


This act established the Ontario Waste Management 


_ Corporation with powers to provide, develop and 


manage facilities for the treatment and disposal of 
liquid and hazardous waste generated by industry. 
The powers of the corporation include a mandate to - 


encourage recycling and reduction of these wastes at | 


their industrial sources. 


ENVIRONMENT STATUTE LAW AMENDMENT 
ACT 


The newest amendments to the Environmental 
Protection Act, the Ontario Water Resources Act and 
the Pesticides Act are contained in the Environment 
Statute Law Amendment Act, which came into force 
on June 29, 1988. This act clarifies the ministry’s 
enforcement and inspection powers and provides 
greater precision and protection of individual rights. In 
addition, the act provides that anything produced to a 
provincial officer or in plain view during an inspection 
may be seized if the officer reasonably believes that 
there has been a contravention of the acts or their 


également la Loi. 


Toute personne, industrie ou municipalité qui désire 
aménager une usine de traitement de l’eau ou une 
station d'épuration des eaux d’égout, y compris une 
usine de traitement des eaux usées industrielles, doit 
obtenir au préalable un certificat d'autorisation et 
installer les dispositifs anti-pollution nécessaires. 


Le ministère peut construire et exploiter des 
installations de traitement de l'eau ou d'épuration des 
eaux d’égout ou bien participer au financement 
d'ouvrages municipaux. Il peut aussi exiger d'une 
industrie ou d'une municipalité qu’elle construise et 
exploite les installations approuvées nécessaires. 


Enfin, le ministère a établi des critères de qualité de 
l'eau pour les divers usages de l'eau. 


LOI SUR LES ÉVALUATIONS 
ENVIRONNEMENTALES 


La Loi sur les évaluations environnementales prévoit 
l'évaluation, dès les premiers stades, de tout projet 
d'envergure, soit-il gouvernemental, municipal ou 
privé, et en permet ainsi sa modification, voire son 
annulation s’il est jugé inacceptable sur le plan 
environnemental. Cette loi tient compte des aspects 
social, économique et culturel du milieu, ainsi que de 
l’environnement naturel visé par la Loi sur la 
protection de l'environnement. Elle prévoit également 
la pleine participation du public à la prise des 
décisions. La Loi vise certaines catégories de projets 
provinciaux et municipaux. Les projets privés 
d'envergure y sont assujettis uniquement s'ils sont 
spécifiquement désignés par voie de règlement. 


Aux termes de la Loi sur les évaluations 
environnementales, le promoteur doit présenter une 
évaluation de son projet au ministère, qui coordonne 
ensuite la préparation d’un examen. Les parties 
intéressées ont l’occasion d'étudier les documents et 
de demander qu'une audience publique soit tenue 
par la Commission des évaluations 
environnementales. 


Le ministre de l'Environnement peut, à sa discrétion, 
refuser la demande s’il considère qu’elle est frivole ou 
vexatoire ou que la tenue d’une audience retardera 
inutilement la réalisation d’un projet acceptable du 
point de vue de l’environnement. 


En cas d'audience, la Commission des évaluations 
environnementales jouit de pleins pouvoirs 


décisionnels, le ministre et le Conseil des ministres 


demeurant néanmoins les arbitres ultimes des 


regulations. Finally, other amendments ensure 
greater fairness in the hearing and appeal 
procedures. 
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décisions prises par la commission. 
LOI SUR LES PESTICIDES 


La Loi sur les pesticides régit le stockage, la 
distribution, la vente et l’utilisation des pesticides. Le 
ministère fait subir un examen et délivre leur permis à 
ceux qui souhaitent devenir destructeurs - 
professionnels; il maintient également un système de 
classification dans le but d'éviter l'emploi ou la 
manutention de produits chimiques dangereux par 
des personnes non qualifiées. 


LOI DE 1981 SUR LA JONCTION DES AUDIENCES 


Lorsque la Loi sur les évaluations environnementales 
a été étendue aux grands projets municipaux, l'un 


_ des principaux points soulevés était le processus de 


planification et d'approbation qu’exigeraient 
notamment la Loi sur l'aménagement du territoire et 
la Loi sur la Commission des affaires municipales de 
l'Ontario. La Loi sur la jonction des audiences 
simplifie le processus d'approbation des projets 
municipaux, privés et provinciaux ou des activités qui, 
en d’autres temps, demanderaient la tenue d'une 
audience devant plusieurs tribunaux. Les audiences 
tenues aux termes de cette loi exigent le concours . 
d’un ou des plusieurs membres de la Commission 
des affaires municipales, de la Commission des 
évaluations environnementales ou des deux, selon la 
décision des présidents des deux commissions. La 
simplification des audiences élimine les risques de 


procédures répétitives, coûteuses, complexes ou trop 


longues. 


LOI DE 1981 SUR LA SOCIÉTÉ ONTARIENNE DE 
GESTION DES DÉCHETS | 


Cette loi ee la Société ontarienne de gestion des 
déchets et lui permet d’aménager et de gérer des 
installations de traitement et d’élimination des 
déchets liquides et des déchets dangereux d’origine 
industrielle. Entre autres responsabilités, la Société 
doit encourager la réduction des déchets a la source 
et leur recyclage. 
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SOLID WASTE MANAGEMENT: A GLOSSARY OF TERMS 


_ If you want to help protect the environment by reducing waste and to become more 
knowledgeable about waste issues, you will want to understand the language of waste ~ 

_ management. Some of the words may at first appear to have no connection with solid waste, 
they are included because they relate to materials or processes which do play a role in waste 
issues. Other sources of information will have to be consulted if technical or legal details are 
required. Some commonly used AGDE viaHions are found at the end. 


Absorption 

The taking in of one or more substances by another, such as. soil absorbing rain water Or | 
leachate. 

‘Acidic Substance 

Anything which has an abundance of hydrogen tons; ibe a value less than 7.0 on the pt 
scale; often very corrosive. See pH Scale. C orrosive Substance. 

Adsorption 


The adherence, or attachment, of one or more substances onto the use of another. 


Aerobic Conditions 


A situation in whieh there is an adequate supply of oxygen available (a g. a compost heap 
that is mixed, or tumed over, Hd Sarl 


Alkaline Saut 

Anything which has a value greater than 7.0 on the pH scale; often very corrosive. See pi 
Scale; coute Lo 

_ Anaerobic Conditions 

A situation in which there is an neg date Supply of f oxygen 2 available cle B within the 

- -well-compacted- waste at a. HE site) | : Bila Denia camden 
| Aqueous Solution 


A solution of one or more substances dissolved in water. 


- Aseptic Condition 


Free of disease-causing organisms. | 


Bacteria 

Microscopic organisms, some of which cause disease a some of sah cause the decay of 
_ plant and animal matenal. 
Baling 
The mechanical compression of waste or recyclable materials into rectangular ss Bales pte 
| are easier to handle, Store and transport than loose waste. . HAN 
Bioaccumulation 
The absorption and storage of a matenal within an organism which is not able to break the 
material down for elimination. The persistent materials often reside in the organism’s fatty 


tissues, and the amount accumulates, or builds up, throughout the life ot the individual 
organism. : 


Biological Magnification 


The apparent AIO of persistent Hour at every step of a food chain. When any ï 
organism eats another, it instantly obtains all the persistent chemicals nich nye 
Pieces an Mise in ithe ee source. — | 


Biodegradable Material a 


ie Items, or. chemicals, capable of. being! Dre dan on decomposed, by-natural biological 
processes, usually involving oxygen, moisture and microorganisms such as bacteria. Itisa 
"mistake to assume that the processes are quick, produce harmless products and are ©. 
necessarily good for the environment. Note that biodegradable plastics have been synthesized ° 


_ using starch molecules. It is these starch molecules that the microorganisms digest, saving 


the actual plastic HUE behind as ‘plastic dust’. 


: REA 
Breaking down, en decaying or rotting, natural oneal processes. The 
processes may take a very long time. If the processes occur in bodies of water, they use up 


valuable oxygen which is needed by the aquatic prpanisnsy and often release nutrients which 
increase the rate of eutrophication. . 3 


Biogas | | 


. See Methane. 


Bleaching | 


The whitening of something, such as paper or fabric, often using ele When test 
is used as the bleaching agent, the Anne effluent is toxic. 


7 Blister Package 


Packaging which surrounds a dut with a nan plastic bubble mounted onto a 
cardboard or plastic board. Such packages are said to make the storage and display of the 
product easier and help. reduce mihplbhel but ain do not easily lend themselves to 
recycling. ; 


Blue Box | 

-A blue plastic box used by residents of many municipalities and rural areas to collect and : 
store recyclable items and to carry these items to the curbside /roadside for. collection: 
Blue Box Materials 


“The usual materials which are accepted in a community’ s te hog program (eg £. cans, glass . 


bottles-and jars, newspapers). Check. your-local area. because many community. programs now. Fe 


also include some types of plastic. It is very important to put only appropriate materials into . 
your blue box. Putting in the wrong items require extra sorting procedures while others 
render the whole load of materials unsuitable for recycling. The kinds of materials collected | 
ina Blue -Box programs are constantly Phone See ROUE Material. x | 


Bottom Ash 

The residue which remains at the bottom of an incinerator after waste is burned. Iti is often 
toxic and creates Bisposal problems. See 4 Ash; HMO, 
Boxboard 

Stiff paper packaging, often called cardboard, used for cereal, tissue and detergent boxes; not — 
to be confused with corrugated cardboard. Most boxboard has always been made usinga 
certain amount of used paper, such as newspapers. See Corrugated Cardboard. 
Carcinogen | 


_A substance or agent (e.g. radioactivity) which causes cancer. 


Certificate of Approval (C of A) 


A legal document which is required for the operation of any waste management facility under 
the Environmental Protection Act. 


abies Recycling 


Converting used material into material the same as, or similar to, the original (e.g. used 
newspapers into new newsprint and glass jars into glass bottles). Also known as primary © 
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recycling, this type of recycling is preferable because it is the most energy efficient. . 


Co-Mingling 

© The intentional segregation of recyclable materials from general waste but allowing all 
recycables to be mixed together during collection, requiring further sorting at another 
location. Co-mingling may save money during collection but the sorting is imperfect and 


loads of recyclable materials may be contaminated. As a result, the contaminated load of." 
Danis ns materials Hote uae for a. pe processing dinars PRE 


Composite pene 


_ Any package consisting of more than one material; the more materials no the more - 
difficult to nos the package. ag ) 


Ces 


Partially decomposed organic matter which can be added to soil as a source of nutrients and 
a conditioner. Compost can be produced from kitchen wastes, SEES as ne Rs 
_ and pu waste, such a grass clippings and leaves. 


Compostable Material | 


Anything which is capable of being composted, or biodegraded. All organic materials will 
biodegrade, but some should be avoided in backyard compost containers. For details, refer to 
general booklets on this topic or specific instructions which come wets PLAS oan 
available containers. ae ; 


Conserver Society 


A society whose responsible citizens make concerted efforts to reduce consumption of energy 
and material resources.. Conserver citizens also alter their habits in order to reduce the 
production of waste and other materials which harm the environment. 


Consumer Society 


A society whose citizens meet their own ever- increasing demands with little regard for the 
amount of encre or material resources they use up and/or how the environment is FEES 


- 
e 


by the disposal of their wastes. High consumer demand became a seer eee goal in 
many Western countries after ore War Il and was mene stimulated ENED : 
advertising. 


. Contaminant 


A substance, or form of energy, resulting from human activity, which causes an adverse 
effect on the natural environment, or impairs human use of the environment. Evena .. 
naturally-occurring- substance can-become a-’contaminant’. if a-human activity. causes it to be - 
in an amount or location where it is not wanted (e.g. phosphates, found in«many soaps, are 
essential plant nutrients but cause harm to aquatic ecosystems when their concentration 
increases Dr and/or over the normal amount). 


- Contaminant Pathways | 


Simple or complex routes followed by contaminants as they move through various. 
ecosystems. Contaminants may undergo various physical and chemical processes, but never 
really disappear. See also Bioaccumulation; Biological Magnification; and Ecosystem.. 


Corrosive Substance 


Anything capable of gradually wearing away other materials through chemical reactions. 
Very acidic or alkaline substances are corrosive and usually harmful to living tissue. 
Corrosive substances are considered hazardous under the law and must D gras of 
carefully. 


Corrugated Cardboard 


Suff paper packaging made of two flat layers on the outside and a ridged layer in the middle, . 
Not to be confused with boxboard. Corrugated cardboard is commonly used to make boxes 
for many products. Old corrugated cardboard is easily recycled into new corrugated 
cardboard unless coated with wax, heavy paint or contaminated with food waste. See 
Boxboard. 


Cradle-To-Grave Management 
An approach to managing wastes, usually industnal and hazardous wastes, from the point of 


generation (the “cradle”) to the final point of treatment and disposal (the “grave"). In - 
Ontano, the cradle-to-grave management of industrial and hazardous wastes is enforced by 


6- 


means of a waste generator registration process and a manifest system for the transportation : 
_ of hazardous waste to a certified treatment and disposal facility. See Polluter Pays. 
Cullet 
Glass that fae nee crushed prior to bas nel with other raw aerate to 
make new glass products. The crushing may. ce done by meat or by the companies 
that actually reprocess the Blass 
Curbside/Roadside Recycling 
A recycling program in hich eS separate bie materials fom general waste and 
place them at the curbside/roadside for collection. 
Decomposition 


See Biodegradation. 


Decomposers 

Microscopic organisms (e.g. bacteria and fungi) or small animals (e.g. worms and insect. 
larvae) which digest or eat organic materials and produce a nutrient-rich material suitable for 
compost. See Ecosystem. | : 


De-Inking 


A chemical process which removes ink from recyclable paper. Often ie wastes are | 


_ produced. Recycling paper materials does not DRE include TAN 


"Disposable Product 


Something designed to be thrown away after one, or just a few, uses. 


Domestic Waste 


See Residential Waste. - 


| Drink(ing) Boxes 


Rene containers designed for convenienit transportation and bp storage of f liquids 
such as fruit juices. They are an example of a composite package, consisting of paper, . 
_ plastic and metal foil and are not suitable for closed-loop recycling. Some plastic recycling 
processors will LE a certain limited Deen aee ce wee containers with other mixed 
plastics. , | A 


SUE (Site) (noun) 


Location where Cae is “dimpod’: usually a site not approved to take garbage in the first 
place. Not to be confused with an approved and properly managed landfill site. . 


ean Sc! 


Dump (verb) 


To discard waste materials. Often used to describe the careless disposal of garbage. 


Ecosystem 


Any given area of the earth where living organisms s (the "biotic componente) interact with - 
nonliving things (the “abiotic components”) in a cyclic exchange of matter and energy (e.g. 
oxygen, nitrogen, water, carbon dioxide, etc). The basic unit of ecology. Ecosystems range 
in size from very small to very large. Examples include a pond, forest, lake, desert; etc. 
An ecosystem consists of four types of organisms: plants, herbivores, carnivores, 
omnivores, and decomposers. Depending on how an ecosystem is defined, many organisms 
can be part of more than one ecoystem. Nutnent cycles as contaminant pathways may also 
involve more than one RcOsy stern 


Effluent. 
Liquid waste, often from industrial processes. In many cases, effluent contains harmful 


contaminants which must be removed by a treatment process before it can be released into 
the environment. 


Emissions 


Waste, often from industrial processes. in the form of gases or fine particulates released inta 
the atmosphere. In many cases, air emissions into the environment contain harmful 
* contaminants which must be removed to acceptable concentration levels. 


+ 


Energy From Waste ŒFW - 

The D cet of burning waste in an incinerator and using the released energy to male steam 
or to generate electricity which could be used a ina De of vip (e.g. to heat buildings). . 
See Incinerator. edt | 

- Environmental Choice - 

A: label-allowed by the-federal government.on particular. items.or brands which meet specific 
criteria; indicates that these items or JE are GER less harmful for: the: environment : 
_ than others. 


Environmental LEE (ŒA) 


A detailed sey ronment study of a proposed project. The a includes an assessment of 


the need: for the project, various alternatives to the project, potential social and environmental 


impacts, methods to reduce the potential for any negative effects, methods to remediate any 
~ problems which do occur, and mooning bee gues and frequency. 


Environmentally Friendly 


A term which many people think means ‘good for the environment’. Since the Cu 
use and disposal of most products are not good for the environment, this term is misleading 
and often used as a marketing tool. If this label is used honestly, it may mean that the 
product or package causes less harm than others based on current information. 


ER onnens Reporte 


A term used to describe activities carried out, or ahoices made, when the CE Praline ine. 
decisions have taken into account the potential impact of those activities, or choices, on the 
environment. Note that it is not the products, but the decisions, which are environmentally 
responsible. (e.g. the choices to buy bulk food items and to Shy reusable soning bags back 
to the stores). 


Eutrophication - 


The gradual natural aging of a oy of water. Eutrophication involves a series of : related 
physical, chemical and biological changes in the aquatic ecosystem. It becomes a problem 
wee its rate is increased because of human RME GS g- addition of excess nutrients from 


fertilizer run-off, feedlot operations and inadequate sewage treatment). - 


Fertilizer 


Material, natural or synthetic, sce to add nutrients to soil. Most chemical fertilizers contain 
a mixture of nitrogen, Variants and potassium. : 


‘Fine Paper 


Good quality paper Such as that used for ren Ona: ‘eal documents and 
writing; has long cellulose fibres. Can easily be recycled. - | 


e 


Fly Ash 


-Non-combustible particulates which are often emitted 5 incinerators but which ¢ can be 
removed by various pollution control devices. When removed, there is still a disposal : 
DC .See Bottom Ash; Incinerator. | | 


Garbage 


A used material people no longer want and for which they can find no further uses. Also 
called: rubbish, refuse, residual (waste), and trash. Whatever its called, garbage is 
something we classify as such by putting in a container for collection and disposal. 
Unfortunately, much of what we call garbage often contains many items which are reusable 
or recyclable. See Municipal Solid Waste. | 


Garbage Compactor 
Special equipment for reducing the volume of garbage using pressure. Large models are used 


by communities to reduce the volume of garbage before burying it in a landfill. Small models 
used in homes may make people feel there is no need to EURE or choose items with less 


- packaging. 
Garbage-Free Lunches 


Lunches using reusable containers and utensils. Leftover food from a Junch Bors) into a 
composter. As a result, nothing becomes classified as "garbage." 


Garburetor 


Small electrical apparatus, Pully attached to the kitchen SL for LUE organic wastes 
_ before flushing them down the drain. Garburetors waste electricity and water and may puta 
strain on the community’s sewage treament plant or pos s oes ser Pine wastes 
should be sl bles instead. je 


Groundwater 


Water which exists in a passageways in n rocks: md ‘which eS in 1 response to 
. gravity; often the source of water for communities. See Surface Water. 


Hazardous Materials 


Things which are potentially harmful to living organisms because they are corrosive, 
inflammable, reactive or toxic. These items are not usually included with municipal solid 
. waste. : 3 | 3 peta 


Heavy Metals 


A group of metals including aluminum, zinc, chromium, nickel, copper, tin, silver, 

antimony, cadmium, arsenic, lead, mercury, iron and cobalt. These materials tend to 

~ bioaccumulate and also follow contaminant pathways through an ecosystem’s food web. 
Heavy metals are often present in the bottom ash of incinerators and the leachate from 

landfill sites. 


Humus | 
Nutrient-rich material resulting from the natural decay of organic material in the soil: similar | 
to compost. E 


Ignitable Substance 


Anything which is easily set on fire. Such materials are considered hazardous and must be 
ted ree of carefully. Same as HEE) and inflammable; opposite of non-inflammable. 


~ 


Incinerator 


Facility for the ne of bent often boues “Reduction in 1 the volume of the material 
varies with the material being burned. Incinerators produce a residue, or bottom ash, -which 
~ presents a disposal problem, and various gases and particulates, or ays ash, en sees not . 
be released into the og See Energy im Waste... = : 


: ae Motel 


Material which is not derived from plants or animals; i.e, does not contain-carbon. de 


Impermeable Material 


Substance which is able to prevent the passage, or movement, of materials through it. . 
Impermeable is a relative term. Nothing is completely. impermeable forever. Clay is os to 
line landfill sites because it is considered impermeable to REA. See Permeable, 

| Semi- -Permeable. | 


Industrial, Commercial and Institutional (IC&N) Waste 


Solid waste generated by industries and businesses of all types, including shopping stores, — 
restaurants, and offices; and institutional types of establishments, such as schools, hospitals, 
government offices, and universities. IC&I waste makes up about 60 per cent of Ontario’s 
total municipal solid waste stream. See Municipal Solid Waste; Residential Waste; 


Landfill Site 


An area of land used for the buna] of wastes under controlled conditions. Often called a 
"sanitary landfill site.” Landfilling involves the compaction of waste in sections, called 
“cells.” The cells of waste are covered with soil at regular intervals. A properly designed 
landfill site includes plans for, site preparation, leachate and biogas control, final capping, 
site rehabilitation, final use, ‘and perpetual monitonng. | , 


Leachate 


The liquid which results when rain or melung snow percolates through a material and cames 
with it dissolved materials picked up as it moves. Depending on the location, leachate may ~ 
contain hazardous materials which could contaminate groundwater or surface water. Leachate 
has more heavy metals if the rain or snow is acidic. 


oh 


Life Cycle Analysis — 


A way of determining the total amount resource and energy used and waste generated by a 
particular product at all stages of its development: from the resources extracted to make it, 
through to its manufacture in a factory, its sale: in a store, its use by a consumer, the : 
materials extracted from it to make new products, and its final disposal. Lifecycle analysis is : 
Still a relatively new science. It helps to compare the Eee environmental impact of two 

or more types of ee and lenient ae : 2 . 


SATE SUN EN Ws be 


Large or small quantities of unwanted waste carelessly left lying around. Anti-litter ‘ 
campaigns do make our streets and parks look better but do not OMIBUIE to an 1 actual 
reduction of solid waste going to disposal. ie NS 

Tow Grade le Paper 
Paper which contains short cellulose fibres, has et chemically treated or - had a al 


coating applied (e.g. newspnint, fax ey boxboard and ee often of less value for 
recycling. See Fine Paper. — 


Material Recovery Facility (MRF) 

A facility where specified materials are intentionally removed from mixed waste or where 
co-mingled recyclables are sorted into distinct categones. 

Methane 

A naturally-occurring gas produced when organic material biodegrades ‘without the presence ; 
of sufficient oxygen. It is often mixed with other gases. Because methane is smelly, 


flammable and can migrate through soil, it can cause problems at landfill sites or in the 
3 NIHPANQINE area. It can be collected and used for the generation of heat and elecricity. 


Microorganisms 


Living things which can pay be seen with the aid of a de or magnifying glass (e. 8- 
_ bactena). 
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Mitigation 


_ Techniques for preventing, avoiding or reducing the impact of an environmental problem, 5 
such as water pollution caused el the movement of leachate from a landfill site. See 
Remediation | pre mques ont 


| Mobius Loops 


-Originally-a mathematical symbol. À. modified Mobis. ae ies been adopted as'a. symbol. 
for recycling because it conveys the infinite use and reuse of materials. Its three arrows 
represent the three states of matter which can be recycled: solids, liquids and gases. The 

symbol is used by government agencies, oganizations and businesses. By | convention, two. 
types of Mobius loop symbols are often used to mean either Reed 1S evans or that 
it "contains recycled materials." | 


2 


This symbol means that a product or packaging is potentially recyclable. However, use of 
this symbol may be misleading. A used material is recyclable if it is accepted by a 


community's recycling program. If it is not, then it is not really recyclable in that particular — ne 


community. 


& 


This symbol means that a product or packaging contains Saeed materials, This symbol has - 


also been much abused. Properly used, the symbol should be accompanied by information 
indicating the percentage of recycled content and whether it is pre-consumer waste or post- 
consumer waste that has been recycled. See also Recyclable Material: Post-Commercial . 
Waste; and Post- Consumer Waste. Neem 


Monitoring 
The detection by various means of any existing or potential environmental problems created 
by a waste site, usually over a long penod of time. In landfills, for example, perpetual 


monitoring is necessary to be sure that the gas collection system is functioning properly and 
the liner is not leaking. | 
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Municipal Solid Waste (MSW) 
_ More commonly referred to as garbage, this waste material i 1S free: by nici 
collection and/or disposal services. It includes two main types of solid waste: residential, or | 
domestic, waste and industrial, commercial and institutional waste. Municipal solid waste. 
_ does not include hazardous and liquid industrial wastes. Also known as garbage, refuse, 

_ rubbish and trash. Different municipalities make legal distinctions among these terms, but 
they are all forms of municipal solid waste. See Industrial, PURE and BES EEO 
_ Waste, Residential Waste. 
Mutagen 


A substance or agent (e.g. radioactivity) which causes genetic mutations. 


Mutation 
| An inheritable alteration of the Bones or chromosomes of an organism; may, or may not, 
cause adverse SUA : 
| Non-Renewable Resources — 
Materials that cannot be ee by nature once they have been used (e.g. coal, oil and 
natural gas). Metals are also non-renewable, ou these can be recycled.. 
Not-In- My-Backyard (NIMBY) 
A label CHER given to people who oppose the siting of waste disposal facility i in their local. _- 
communities. The concept of NIMBY has been much abused to include people with | 
legitimate concerns about the environmental impact of a waste disposal facility. — 
Organic Material - 
Substances originating fom living things and containing carbon (e.g. potatoes, meat, ‘oil and 
plastic). | 
Orphan Site 


Waste site which has been abandoned by its owners, and who cannot be found, or who refuse 
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e- 


to pay for their cleanup. Usually the cost of cleaning upa an a ophan site is assumed CA Fe 
government. See aa Pays. - ; ue 


Ovér-Packaging 


Unnecessary extra layers of packaging. See Packaging, 


Used to measure of the acidity or alkalinity of a material. The scale ranges.from 0 (very — 
acidic) to 14 (very alkaline). Each unit on the scale represents a factor of 10 because the 
scale is logarithmic (i.e. pH=4 is 10 times more acidic than pH=5 and pH=3 is 100 times 
more acidic than pH=5). Something with a pH=7 is neutral (neither acidic nor A 
_ For example, lemon juice is acidic, while baking soda is alkaline. 


| Packaging 


The wrapping, container or packing material used to enclose a product. For every product, : 
there is a list of reasons why packaging is considered to be required, ranging from protecting 
breakable items to providing an advertising vehicle. In some cases, there are legal packaging 
requirements (e.g. for making the item tamper-proof or providing ingredient lists or 
instructions in both official languages). Some reasons for packaging are considered more 
valid than others. Each situation should be judged individually. Although safety is a critical 
factor, the effects on the environment of both JOUER and disposal of the package must 
“also be considered. 


| Particulates : 


Finely divided solid or liquid particles, often included in emissions from industrial stacks. 


Pathogen — 


Organism capable of causing a disease. 


Percolation 


The slow movement of a gas or liquid through a porous material, such as ee or rain. 
LPOUBIE soil. gts 


Permeable ME te 


FA porous brie which allows the passage, or movement, of materials through it €. 8. 
sandy soil) | 


Photodegradable Material - ; 


id Material whieh 1S capable of being broken down in the presence of Ultraviolet (UV) radiation. 
- from the-sun or artificial sources: -Most-plastics-are- photodegradable. and. eue he, addition 
of UV inhibitors if they are to be Hoe outdoors € g. ‘Toad SLES cat NC rae ne 


Planned Obsolescence 


LE 


The practice of designing LE to wear out, break or become unfashionable so that - 
been items or parts have to be Peale earth | 


- Plastics 


A very large number of different, synthetic, organic compounds, usually made from products 
of the oil/petroleum industry. Different plastics have a great variety of properties and, thus, 

. have many kinds of applications. Because there are so many kinds of pee it is often 

_ difficult to include them in mur recycling programs. 


Pollutant 


See Contaminant. 


Pollution 


The release of contaminants into the environment. Pollution abatement is the removal of 
contaminants from emissions or effluent before they are released into the environment. Even 
better than pollution abatement is pollution prevention which involves changing industrial 
processes/activities to ensure that they do not create contaminants in the first place. ~ 


Polluter Pays 


When applied to waste management: The idea that the person or persons responsible for 
generating wastes are IRÈNE for bearing the costs of their management; and ae 
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hey are resounsible for bearing the cost t of cleaning up the Sennen See Cradle: coe : 

Grave Management; MES Sites; Product sect True, Cost, ees Waste 

Generator. ' AE 
Polychlorinaed Biphenyls (PCBs) 


A group of very stable organic On PCBs had a variety of uses, Doedy as electrical . 


- insulating fluids, until the mid-1970s, when they were banned for use in Canada. PCBs have . Pers : 


- been found in human tissues,- rainwater,. and -many..species of. birds and fish. . They have a 
tendency to collect in fatty tissue, degrade gradually, and to accumulate in the food chain 
(bioaccumulation). PCBs have been associated with various reproductive disorders in birds. 

-In Ontario, Se containing PCBs 1S eee to be a hazardous material. 

| RU Aromatic dre bons (PAHs) 

A group of compounds containing two or more aromatic ic (benzene) rings. A abe of PAH 
compounds are known to be carcinogenic. ie 


Polyethylene Terephthalate (PET) 


A lightweight, strong, transparent plastic; used to make large carbonated, soft drink bottles. 
Polystyrene (PS) 


A plastic used to make clothes hangers, rulers and vanous containers. Polystyrene can be 
foamed to make drinking cups, plates, fast food containers and pellets or moulded for 


packing breakable materials. Originally made using CFCs and HCFCs, foamed polystyrene is ~ 


now made using pentane, carbon dioxide or other gases as the foaming agent. Styrofoam is 
the commonly-used brand name of a blue-coloured foamed polystyrene rigid insulation. | 


Post-Commercial Waste 


Materials remaining at the end of any manufactunng process which are returned to that Bet 
process to make more products (e.g. tnmmings and cuttings at a pulp and paper mill). 


Post-Consumer Waste 


Materials previously used by consumers at various locations, such as homes, offices, stores 
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_and institutions, and collected for recycling (e. g. cardboard boxes, photocopies, old . 


notebooks, > bottles, _ cans). 


Pélabhe Water 


Water which is suitable for drinking by humans and for cooking. | Sources include 
groundwater aquifers and lakes and rivers. Potable water supplies can be contaminated by. 


wastes Sat Rent or from leachate eat from landfill sites. See > Leachate. me | 


a 


Pre Consumer Waste | 


See Post-Commercial Waste. 


' Primary Recycling 


See Closed-Loop Recycling. 


Product Stewardship 


‘An approach to waste management which recognizes the responsibility of a product or 


packaging manufacturer. to control/monitor the manufacture, sie aa storage, use and final 
“se of any product. See Polluser Pays. — 

Pulp 

Soft, moist material resulting when wood is process to make paper; consists Hi of. 
cellulose fibres 

3Rs of Waste Management 

Reduce, reuse and recycle - in that order - before disposal! A major goal of municipal waste 
management is to keep materials out of the waste ne stream. The 3Rs form a ree 


of actions to achieve that goal: 


e First, encourage people. to reduce at source the amount of products or pater: 
purchased, consumed or used; | 


@ Second, encourage beatae to buy heb products or packaging, and to reuse the 


19 


t . 


products < wre packaging : as often and as nth as possible; a and then, es 


e Third, encourage people to participate in recycling programs. 


The remaining material after the 3Rs are considered "residual waste.” Note that it is. wasteful ; eal 


to Tecycle a refillable and re-usable container. 


Reclaim 


To recover, or regain possession of, something in order to use it again. +. .- 


Recyclable Material 


A material which can be recycled. Not to be confused with es “Technically, most 
materials can be recycled; however there are not necessarily programs set up to separate, 
_collect and process all recyclable materials. The term ‘recyclable’ is relatively meaningless 
‘ unless a program exists to collect, reprocess and market the end-product. See Mobius Loop. 


Recycling 


Physically, chemically or biologically reprocessing something in order to use the material to © 
make a new product. A recycling program involves much more than just the actual 
reprocessing. It involves also the continuous separation, collection and/or cleaning of the 
recyclable materials and the maintenance of stable markets for the recyclable materials and 
useful final end-products. See Closed-Loop Recycling and Secondary Recycling. 


Recycled Content | | 
The percentage of the product or package which is made of recycled faatecals ee Mobius a 
Loop; Post-Commercial waste; and Post-Consumer Waste. - 

Rec ycune Depot 

A facility for the temporary storage of recvelable materials. In some areas, depots are used 


as drop-off locations by the public. In other areas, nes are used by Ds to store » 
materials collected by trucks. : 
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Recycling Plant 


| TE to nich recyclable r aietels are taken to ibe reprocessed. 


. ; 


SRE 


The decrease in ibe quanity of waste ue through modified « consumer practices and 


industrial poses ous to Ses fewer useless RDS See oS us Waste | 


Refi illable ae 


A container which can be cleaned and filled several times after being used with the same or _ 


< similar product (e.g. carbonated soft drink and Ontario beer some ages the ne iS 
. done by the companies making the products. 


 Refuse-Derived Fuel RDF | 
_ Fuel made from processed garbage; often pelletized. 


| Refuse-Fired Steam Plant 


Facility which generates steam using the energy released by the incineration of garbage. 


Reject 


To refuse to buy or accept a product or type of packaging because it is wasteful... Often | 


referred to as an activity within reduction - the first "R” of the 3Rs of waste management. 


Remediation 


Taking corrective measures at a site causing environmental problems. 


Renewable Resources 


Resources which can be replenished by nature after being extracted or used by humans. 


Trees are often called a renewable resource; so is water, fish and wild game. In reality, 


2h 


hoecver these resources are renewable only to the extent that the rate of their extraction or 
use is less than the rate at which they are replenished by nature. Sometimes Leur in the: 
same context as “renewable energy. . See Non-Renewable Resources. sare 


Repair 


T0 Here or put into cd condition, Eine à rich can | then be. es instead of being. 
thrown away. Often referred to as an activity ns reuse - the second i of the oe of 
waste mares EUÇNE ro ip re Ra tot à 

ee 23K. 


Residential Waste 2 


Waste produced by all types of households, including detached dwellings, row housing, | 
condominiums and apartments. In Ontario, residential waste makes up about 40 per cent of 
the total municipal solid waste stream. See Municipal Une Waste. . 


_ Residual Waste | 


The matenals remaining after all efforts have been made to reduce, reuse and recycle. 
Usually, these materials have to be put in approved landfill sites. On residual waste is 
properly refered to as AE * See Garbage. | 


Returnable Container 


Container which can be taken back to a specific location, often a store. In return, a person 
receives a refund of a deposit paid when product was originally purchased. Returnable 
containers are sometimes refilled (e.g. carbonated soft drink SE QUES, are recycled | 
(e.g. beer cans). 


_ Reusable Product | 


Something which can be used again for the same, similar or different purpose. Reusing some 
items for craft purposes can give the items a second life prior to being discarded; provided 
that the items are not a refillable container/returnable containers or if recyclable, that they. 
‘are not used in ways which prevents them from being collected by in a recycling program. 
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Pons, | ; ge “US pbs at 


To use Sete again - in its s orginal form for the s same or different p purpose. See 3Rs of 
Waste PAE Cr Sey ae 


’ 
Risk Assessment PER ‘ | | ees 
‘When applied to waste management: a way of measuring the significance of a waste problem meat 
for its impact on the environment.or-human-health..-Risk.assessment.is.a_relatively new. and - 
controversial field of study. There is often disagreement on jeter the Cayeamen il or health 
risk of a waste or waste disposal facility is to be measured. | 
Secondary Reeyclinig: 
Recycling which makes padre different products out of the same materials (e. g. 
making egg cartons from used newspapers; making a filler for asphalt from glass bottles; _ 
making a wood substitute from mixed plastics). These process are not as efficient as primary 
recycling but are definitely better than landfilling the materials. . 
Semi-Permeable Material 


Substance which allows the passage, or movement, of some ASEM materials through ‘it. “See 
also Bermneable and Impermeable. 


| Shredding 
Using various machines to Be the size of waste materials in order to facilitate their 
. FPE and lor Ne 3 Her 

Shrink-Wrap Packaging 

Packaging that uses a thin layer of plastic, shrunk to the exact size and shape of the Ode 
sometimes used to attach the product to a paper or plastic board. It is similar to, but tighter 
than, blister packaging. Such packaging does not easily lend itself to recycling. 
Soil Conditioner 


Material useful when added to soils because of its nutrient content and/or its water-draining | 


En 


or FAR EE properties. See Compost. 


Solid Waste Se 


See Municipal Solid Waste. 


Source Separation : 

The noter segregation of used is pai municipal w va rs he mater 

categories at the point of generation, or where the waste is created. The generator may _ 

. Separate recyclables from other waste, but further sorting is required. Some municipalities : 

__ further sort recylables into separate compartments in the collecting trucks; others co-mingle 
the recyclables for sorting at another location. Curbside sorting is much more efficient, and. 
the materials are much more marketable because ate have less contaminants. A 
| Styrofoam | 

Trademark name for a specific type of foamed foamed poate used as rigid building 

insulation. There is no such thing as a “styrofoam” sue See OES ee 

_ Surface Water 

Water that is found on the surface of the earth in lakes, Ponds, ‘Tivers, streams, etc. See 

Groundwater. — : 

Synergistic oe 

The result when two or more substances cause an effect that is greater than the: sum of the 

effects of the individual. Substances. hee En 

Teratogen 


A substance, or agent (e.g. radioactivity), that causes birth defects. 


Thermal Pollution 
The release of heat-bearing wastes into the environment (e.g. water that is used for cooling 


24 


2 
e + 


by various industries becomes warm and is released into local surface water). . 


Throwaway Society 


See Consumer Society. 
Tipping Fee rae | | 
“The amount of money charged by the operator of 2 an spun be rl facility for. 


receiving and managing waste. The charge is based on either the weight or volume of the 
_ waste. Often a tipping fee is higher than the actual operating costs of the pee so UT the 


extra funds can be used by a municipality for its 3Rs programs. . 


UTS Accounting | 


Recording all the costs - including the Dental aon social costs - of managing the 3 
waste generated from the use of a particular product or packaging. Also known as “full-cost : 
accounting,” the sum total of all costs is usually what we as a society have to pay for the 
management of waste. Unfortunately, these costs are often not evident in the price of a 
product or a service. See Polluter Pays. , ; 


_ Toxic Substances 


Materials, solid, Fute or gaseous, which are harmful, or pone They are sometimes | 
called ‘toxics’; not to be confused with ‘toxins’. 


Toxins 


Harmful, or poisonous, substances created in, or by, living organisms, such a as ; bacteria’ 


They form a sub-group of ‘toxic substances’. 


Transfer Station © 


Facility used to receive and temporarily store waste and/or je materials on they are 
shipped to another site on reprocessing or disposal. 
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| Vermicomposting 


Composting using worms to digest the organic materials provided; can 1 be done indoors. For i 
details, refer to specific on ee tas 


” Waste — 


_ Solid, liquid or gaseous materials left over after various. processes in en RE L | 
businesses; institutions-and: industries... Unwanted. materials, previously thought to be useless, . 
often are carelessly released into the environment. Many of ae materials can ae reused, 1 
| ie or not PRES in the first ee 
_ Waste-Derived Fuel 


See Refuse-Derived Fuel. 


- Waste Disposal — 

Placing waste for long-term storage in a landfill site or in an incinerator for partial | 
destruction. Waste disposal facilities must be certified for use. “Their purpose is to keep the 
waste from entering into the environment. | 
Waste Diversion | 

Using the 3Rs of waste management as part of a strategy to keep used materials Sit going 
to eisposai See 3Rs of Waste Management. 


Waste Generator 


The person, business, institution or industry which has created waste materials. 


Waste Management 
The management of waste and used materials through the 3Rs and disposal. “Proper waste 


management puts first emphasis on waste reduction, reuse and recycling, before disposal aes 
methods are used. See 3Rs of Waste Management; Waste Disposal. 
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| Waste Management Master Plan 


FA long: -term plan eS the design and Fe ofa waste € management system tonics 
service the waste needs of a particular area. | 


Waste Management System — 7 ae a Ares 


- All the facilities, buildings and equipment used for the sean treatment and disposal of 


_ wastes, and for. the-reduction of.used materials going to disposal....A complete waste . 
management system consists of disposal and. diversion components. :- -A waste -management 
system is defined for a particular “service area, * which i is the population ying } in one or 
more municipalities. 


Wastewater 


. See Effluent. 
Wet/Dry Recycling 


A program which involves the eo of both the regular oy recyclables, such as cans 
and bottles, and wet compostables, such as kitchen wastes. 


SOME COMMONLY USED ABBREVIATIONS 


CofA Certificate of Approval 


: EFW Energy From Waste 
EA Environmental Assessment 
EAA | Environnenial Assessment Act 
EPA | Environmental Protection Act 
_ HHW  Household hazardous waste | = 
1Cal Industrial, Commercial and Institutional 
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Material Recovery Facility 


Municipal Solid Waste ~- 


"Not In My Backyard” 


Old Corrugated. Cardboard 


et 


Old Newsprint OS 


Polycyclic Aromatic Hydrocarbons Se Oe dot Re | 


Polychlorinated biphenyls 


Polyethylene terphathalate | 


Polystyrene 


Reduce, Reuse, Recycle 


Refuse-Derived Fuel 


For more information on waste issues contact: 


Environment Ontario Telephone: (416) 323-4321 
Public Information Centre 1-800-565-4923. 
135 St. Clair Avenue West ee es: ai 
Toronto, Ontario M4V 1PS 
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ENVIRONMENTAL APPROVALS: 


FOR WASTE DISPOSAL SITES 


Since 1971 all municipally and privately owned 
waste disposal sites for municipal waste in Ontario 
have required approval from the Ministry of the 
Environment under the Environmental Protection Act 
(EPA). A waste disposal site is defined as any land, 
building or land covered by water in which waste is 
deposited or processed. Furthermore, Section 30 of 
the EPA requires the ministry to refer all applications 
for waste disposal sites for industrial or hazardous 
waste or municipal waste from more than 1,500 
people to the Environmental Assessment Board for a 


public hearing under the Environmental Assessment Act. 


THE ENVIRONMENTAL ASSESSMENT ACT 


The Environmental Assessment Act (EAA) was 
passed in 1975. Its purpose is to help protect, 
conserve and manage wisely Ontario’ s environment 
through sound planning. | 


The act defines environment quite broadly to 
include not only the natural environment - air, water 


and soil - but also the economic, social, cultural and” 


built environment of the immediate area. Built 
environment includes anything - such as buildings 
and control systems - which may be constructed on 


~ the waste De site. 


Under the act, the proponent - the person or 
organization making the proposal - must justify the 
waste disposal project. The proponent must 
demonstrate the need for the project and the site 


chosen, describe the alternatives considered and the - 


criteria used in making the decision. 


If a municipality, as the proponent, submits an 
application for a waste management system - and 
such a system may include waste disposal sites as 
well as blue box collection programs, neighborhood 
depots for glass, newspaper and metal cans and 
hazardous waste collection days -thenthe _ 
municipality has a choice. It may get approval for 
either the entire waste management system under 
the EAA or for each ‘major’ component of the system. 
Major components include a landfill site, a transfer 
station taking more than 300 tonnes per day or a 
processing facility taking more than 200 tonnes a 
day. Currently, what are called the ‘minor 
components of a waste management system, such 
as blue boxes and household hazardous waste days, 
only require approval under the EPA. A private 
company submitting a proposal for a waste © 
management system is under no statutory obligation 
to get the system approved under the act. But, the 
individual ‘major’ components must be approved 
under the EAA. 


ENVIRONMENTAL ASSESSMENT 
The environmental assessment (EA) process is a 
planning process which involves full consideration of 


the following: 


Reasons or need for the project, which is usually 
referred to as the undertaking; 


+ Alternatives to the undertaking; in the case of a 
waste disposal site a comprehensive waste reduction 


_ program may be considered an alternative; 


¢ The environment which may be affected and the 
possible effects of the project on the environment. 
Environment is defined to include the natural, social, 
economic, built and cultural environment; 


+ The steps required to mitigate the possible effects — 


on the environment; 


+ Athorough and systematic evaluation of the 
alternatives and their predicted environmental effects. 


The following are some of the key steps in the 
approval of an environmental assessment for a waste 
disposal site: 


Responsibility 


The proponent has the responsibility of doing the 
environmental assessment and of preparing the EA 
document. 


Submission 


The EA document is submitted to the Minister of 
the Environment who then sends the environmental 
assessment to all interested provincial government 
ministries and agencies for review. 


Government Review 


The ministry’s Environmental Assessment Branch 
compiles the comments from the other ministries, 
reviews the document and then submits the 
government review back to the Minister. 


Public Re view 


The Minister releases the EA document and the 
review of it to the public for comment. Members of 
the public have a minimum of 30 days to respond in 
writing to the Minister. 


Advice 
Ministry staff members are available to advise the 


proponents, government ministries and agencies as 
well as members of the public on the EA document. 


Acceptance 


At this point, the Minister may either accept the 
environmental assessment of the project or refer it to 
the Environmental Assessment Board. The board 
consists of 10 full-time members and nine part-time 
members appointed by Cabinet by Order-in-Council. 


Second Public Re view 


If the Minister accepts the EA document, then 
there is a second public review of 15 days. If there 
are no objections, and no requests for a hearing, then 
the Minister and Cabinet decide whether or not to 
approve the project. 


Public Hearing 


When there are objections to the proposal, the 
Minister may refer the EA document to the 
Environmental Assessment Board for a formal public 
hearing. 


The Environmental Assessment Board hearing 
gives the proponent, public, municipalities and 
interested government agencies and ministries the 


chance to present their cases. 


Board Approval 


The board then decides whether or not to approve 
the undertaking based on the EA planning document, 
the government's review of the document, any further 
documentation submitted during the hearing, and the 
testimony of the interested parties. 


Whatever the board’s decision, the Cabinet has 
28 days to alter it. Any party which had standing at 
the hearing has the option of challenging the board’s 
decision in the Supreme Court of Ontario. 


THE ENVIRONMENTAL ASSESSMENT PROCESS 
dis | Developer Identifies Need for | 


Alternatives to and Alternative Methods of 
Managing Waste Considered and 
. Recommended Alternative Identified 


~ Pre-submission 
= consultation 


Environmental Effects of Recommended 
Alternative Identified and Mitigative . 
Methods Proposed 


| Environmental Assessment 
Document Prepared. Ÿ 
a Submit E.A. 
Pe ae ._ M.O.E. prepares a review and _ 
| gives public notice ag 
: 30-day public review period | — 
bce | | 2 NES PAR her sp: 
_| Minister accepts E.A. ‘Minister accepts E.A. Hearing re 1") 
hak 15-day public review 3 
15-day public review 3 : | | 
) E.A. Board decision 
| on acceptance 
E.A.Board decision on approval of project 


There is a 28-day period in 
which Cabinet may alter: 
the Board's decision 


_and approval 


Minister makes 
decision, There is a 28-day 
period in which 

Cabinet may alter the 


Board's decision 


with Cabinet, 
on approval 


DECISION FINAL 
Project is approved, 
approved with 

conditions, 
_or refused 


DECISION FINAL 
Project is approved, 
approved with conditions, 


DECISION FINAL 
project is approved, 
approved with 
conditions, 
or refused 


or refused 


NOTE: E.A. refers to Environmental Assessment M.O.E. refers to Ministry of the Environment 


THE ENVIRONMENTAL PROTECTION ACT 


The Environmental Assessment Act (EAA) 
requires the “front-end” planning for a waste 
management project, while the Environmental 
Protection Act (EPA) requires the issuance of 
Certificate of Approval to establish and operate a 
facility. Part V of the EPA deals with waste 
management and governs the approval of waste 
disposal sites and waste management systems. 
Sometimes the process is referred to as “Part V 
approval” for short. Another major difference 
between the two acts is that the definition of 
“environment” in the EPA is narrower than in the 
EAA. In an EPA approval, the proponent is required 
to consider only the potential effects of the project on 
the natural environment (air, land, water, land, plant 
and animal life), including transportation and noise 
aspects. 


Submission 


Typically, the ministry requires proponents, either 
private or municipal, to submit three separate 
documents when applying for a Certificate of 
Approval - a ministry application form, 
hydrogeological study and an operation and 
development plan. 


Application Form 


The application form asks for general information 
such as the applicant’s legal name as well as the 
size, capacity and location of the site and the | 
quantities and types of waste. 


Hydrogeological Study 

The hydrogeological study of the proposed site 
and the immediate vicinity must include detailed 
information on: 


¢ Regional and local geology as well as existing site 
contours and drainage patterns; 


¢ Local hydrogeology such as the nature of the soil 
and its stratification and permeability as well as 
vertical and horizontal gradients and the background 
quality of the ground water and its flow patterns; 

¢ Interpretation of the data; 


+ Conclusions and recommendations. 


Operation and Development Plan 


The operation and development plan must cover 
in detail subjects such as: 


+ Site design; 


« Population to be served; 

¢ Site preparations; 

° | Types and quantities of waste: 

° Environmental control measures; 


+ Stages of the site development; 


_¢ Monitoring programs for groundwater, surface 


water, methane gas and leachate while the site is 
open.and after it is closed; 


° Vermin and litter control; 
° Contingency plans for fire and leachate control; 


+ Site fencing, signs and security plans as well as 
site buildings, scales, internal roads and access roads; 


+ Plans for closing the site; 
¢ Funding - for private proponents. 
Ministry Review 


Ministry staff review and comment on the EA 
documents (application, hydrogeological study, 
operation and.development plan) submitted for 
approval of waste disposal sites which fall under Part 
V of the EPA and are not subject to the 
Environmental Assessment Act. The purpose of the 


“review is to ensure that the documents are 


technically complete before they are forwarded to the 
Environmental Assessment Board. 


Environmental Assessment Board 


The ministry submits the completed proposal (the 
application form, hydrogeological study and operation 
and development plan) to the board along with a 
certified list of adjacent property owners to be notified 
of the formal public hearing. If the ministry is a party 
to the hearing, then staff will include the proposed 
conditions for the landfill site. 


The Environmental Assessment Board may 
consider the technical information required under the 
EPA at the Environmental Assessment hearing. If the 
board decides not to consider this information, then 
the board, if it approves the environmental 
assessment, may require the proponent to have the 
technical reports under 1e EPA approved by the 
ministry. 


Environmental Assessment Board Decision 


The Environmental Assessment Board makes the 
final decision under the EPA on the proposal for the 
landfill site taking into the consideration the — 
conditions suggested by the ministry and other 
parties to the hearing. 


Provisional Certificate of Approval 


. If the board approves the project, the ministry 
issues a provisional Certificate of Approval which is 
- Signed by the Director of the ministry’s Approvals 
Branch. 


Appeal 


The board’s decision may be appealed to 
divisional court, if the appeal is based on a legal 
question. Appeals based on planning questions go to 
the Minister and Cabinet. To amend the provisional 
Certificate of Approval, the Approvals Branch needs 
~ a recommendation for the change from the regional 
director and the local district officer. 


CURRENT INITIATIVES 
° The ministry is in the process of reforming the 


Environmental Assessment program. The 
recommendations contained in a discussion paper 


released about a year ago include clarifying the roles 


and responsibilities of those involved in the EA 
process, developing criteria to assist in decision- 
making and establishing time limits for the review and 
decision-making processes. The EA reform will 
make the process more efficient, effective and fair. 


+ The ministry is proposing changes to the process 

for waste management master plans. These plans 

are usually developed by regional or county 

municipalities and large cities. One objective is to 

speed up the process of finding waste disposal sites — 

by considering earlier the ground rules for finding 
sites. 


¢ The ministry is also looking at accelerating the 
approvals process for recycling sites, such as leaf 
and yard material composting sites. The proposed 
changes would offer a new definition of municipal 
recyclable material and a classification of the types of 
recycling sites. The changes also allow the 
proponent of a recycling site to either apply to the 


«ministry for a Certificate of Approval under the EPA 


or to go the much simpler route of demonstrating 
compliance with a set of standards for a recycling site 
to the satisfaction of the ministry. 


For more information on waste issues contact: 


Environment Ontario 
Public Information Centre 
135 St. Clair Avenue West 
Toronto, Ontario M4V 1P5 


(416) 323-4321 
1-800-565-4923 
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THE LANDFILLING OF GARBAGE 


Every year Ontario’s residents and industries 
‘ produce about 10 million tonnes of municipal solid . 
waste, more commonly known as “garbage.” The 


residential sector is responsible for about 40 per cent _ 


of the total municipal solid waste stream, while the 
industrial, commercial and institutional (IC&l) sector 
is responsible for about 60 per cent. In 1989, the 
latest year for which the most complete information is 
available, about 90 per cent of all garbage generated 
in Ontario was disposed of in landfills. Ontario has . 
about 1,400 landfill sites in operation. Some landfills 
are owned and operated by municipalities; others are 
privately owned and. operated. 


While many communities have implemented 
effective waste reduction or 3Rs (reduction, reuse, 
recycling) programs, there is a continuing need to 
dispose of the remaining wastes in landfill sites. The 
best site for a landfill is generally one with a natural — 

_ clay base, which will aid in the prevention of 


groundwater contamination. After a landfill is filled to . 


capacity, it is “capped” with a thick layer of soil. 
Vegetation is planted on top of the cap. If properly 
designed and managed, the landfill can then be 
reclaimed for recreational purposes. However, while 
in operation and even after it is closed, a landfill site 
must be carefully monitored for environmental 
problems. The wastes it contains will be stored there 
in ee perpetuity. | 


LANDFILL DESIGN 
Landfilling Techniques 
A landfill is not just a hole in the ground where 


waste is randomly buried. The landfilling of solid 
wastes takes place under controlled conditions. 


There are three general types of landfilling 
techniques: area fill, trench fill, and modified area fill. 


¢ Area Fill: In this landfilling technique, a surface 
area of ground is prepared for storing waste. 
Garbage is brought in by a truck, then pushed and | 
compacted by a bulldozer in layers about 40 to 75 cm 
thick. When the thickness of the compacted wastes 
reaches about three metres, and also at the end of 
each day’s operation, about 15 cm of cover material 
(usually soil) is put on top. 


A completed fill section, including the cover 
material, is called a “cell.” Filling always proceeds 
from completed cells. As each waste cell is filled with 
garbage and then covered, a new one is begun. 
When the first layer of cells is filled and covered, 
waste is piled on top in new cells. A filled waste cell 
located on top of another waste cell is called a “lift.” 
The process continues until the landfill reaches its 
approved height. 


The area fill method requires large surfaces of 
land with moderate and rolling terrain. However, it 
can handle large volumes of garbage which must be 
densely compacted to maximize the amount of space 
available. The drawbacks of an area fill is that it 
takes up large areas of land, it requires extensive 


cover material, which may have to be brought in from 


elsewhere, and it is costly to build. 


¢ Trench Fill: In the trench method of landfilling, 
waste is spread and compacted in an excavated 
trench below ground level. A trench can be up to 9 m 


‘deep and 30 m wide. It can be continuously 


expanded in length as far as space permits. 
Garbage is deposited into the end of a trench from 


the top of the trench wall. It is then compacted into 
layers by a bulldozer inside the trench until the 
desired height is reached. At the end of the day, the 
compacted garbage is covered with the soil 
excavated from the trench or from adjacent trenches. 
As one trench is filled to completion, a subsequent 
trench is excavated beside it. Each trench is 
completely independent of the other. 


The trench fill method is mostly suitable for the 
disposal of small volumes of garbage, as well as 
specialized wastes such as sludge, wood wastes and 
demolition materials. It produces less gas and 
leachate production per tonne of waste than other 
methods and there is better litter control. Another 
advantage is that a trench landfill is not as high as an 
area landfill. However, a disadvantage of trench 
filling is that space is used less efficiently than with 
an area method because of the need for land to 
separate the trenches. 


¢. Modified Area Fill: In a modified area landfill, a 
single or a row of waste celis may be excavated 
below ground level. The soil is stockpiled for use as 
a daily cover. The waste is brought in by truck. The 
truck enters into the waste cell and tips the garbage 
along a moderately sloped back wall of the excavated 
cell. Waste is then compacted in an uphill fashion 
into the back wall. The construction of additional 
waste cells is similar to that of the area fill method. 


The modified area method is more typical of 
current landfilling practices for medium to large 
facilities (at least 180 tonnes of garbage a day) than 
either the area or trench method. It is flexible and 
can use either of the techniques described above. In 
fact, many facilities begin as a trench landfill, altered 
by the modified area method. Like the trench fill 
method, it is generally used for landfills intended to 
be below ground level. However, a modified area fill 
has higher capital costs and tends to produce more 
leachate and gas than the trench method. | 


Buffer Zone 
All modern landfill sites must be surrounded by an 


area of land that may not be used for garbage fill or 
development such as housing, schools, shopping — 


plazas and industry. This area or buffer zone is used © 


to minimize the impact that the site might have on 
adjacent lands from odours, noise, dust and litter. 
The width of the buffer zone may range anywhere 
from 30 to 500 metres, depending on the size of the 
landfill site. : | 


Landfill Equipment and Facilities 


Different types of bulldozers, compactors, 
scrapers, loaders, graders and other heavy 
equipment and trucks are required for different sized 
operations. Landfill sites also need access roads (on 
and off-site), scales to weigh vehicles entering the 
site, and administrative buildings. Various other 
facilities are need for environmental protection, such 
as leachate treatment facilities and earthen berms as 
noise buffers. These are discussed below. 


Some municipalities haul garbage to landfill sites 
located at a considerable distance from the collection 
points. A waste transfer station or stations may be 
needed. At the transfer station, waste may be first 
compacted then periodically transported by larger 
trucks to landfill sites. Hence, fewer trucks are 
required to haul waste to the actual landfill site; 
thereby, reducing transportation costs and potential ~ 


‘impacts on an adjacent community. 


INCREASING LANDFILL CAPACITY 


Waste deposited at landfills is normally 
compacted so that as much as possible can be put 
into a given space. As well, landfills naturally settle 
over time as wastes consolidate, collapse, or 
decompose. However, a number of methods exist 
which help to speed up the compaction and settling of 


‘wastes can be used to increase the amount of space 


available in a landfill. 
Surcharging 


The most typical method for increasing landfill 
capacity, surcharging places extra cover material or 
waste in a site without going beyond the planned 
contours but in such a way as to increase settlement. 
The accelerated settlement achieved through 
surcharging permits the addition of waste beyond 
normal site capacity without changing the planned 
height or contour of the site. However, the amount of 
extra space gained by surcharging a landfill is very — 


_ limited. As well, it requires the availability of an 


extensive amount of soil cover. 
Shredding and Baling 


Shredding is the shearing or milling of solid waste 
into small pieces. Baling is the compacting of solid 
wastes into dense rectangular bales. Neither method 
is currently practised in Ontario. The reported 
advantages of both methods are that they increase. 


in-place waste density and reduce daily cover 
requirements, debris, odour, and vermin problems. 
Generally, both methods improve site appearance. 


The drawbacks to both shredding and baling 
include the high capital and operating costs, the need 
for additional space for equipment and facilities, the 
high frequency of equipment breakdown and the 
limitation of the technology (not everything can be 
shredded or baled), which necessitates separate 
handling of some material. 


Landfill Mining 


Landfill mining involves the excavation of 
previously buried waste to reclaim recyclables and 
organic soil for cover, thus allowing more capacity for 
additional wastes. It is a new concept which has not 

_ been attempted in Canada and only to a limited _ 
extent in the United States. Landfill mining appears 
to work well in warmer climates where decomposition 
occurs quickly. Costs can be offset by savings in 
cover requirements, but the technique carries the 
potential of explosions, noise, odour and other 
impacts, and exposes workers to hazards. It is not 
considered a feasible method for a short term 
extension of existing landfill sites. 


Synthetic Daily Cover 


The covering of garbage compacted into a waste 
Cell with a synthetic cover, instead of soil, is a 
relatively new technology. 


_ À synthetic cover has a much lower volume than 
conventional earth cover. Therefore, the site fills up 
less quickly. The material used is a urea- 
formaldehyde-based foam. Not enough is known 
about its toxicity, its impact on leachate quality and its 
__ off-site environmental impacts. The foam has 
practical problems as well. It washes off during 
rainstorms; when dry it can be blown away by high 
winds. In cold weather it requires warm water to 
activate it. The foam does not discourage birds, 
rodents and insect pests. 


ENVIRONMENTAL PROBLEMS OF LANDFILLING 


There are four main environmental problems 
associated with landfill operations: leachate, gases, 
nuisance, and loss of farmland. 


Leachate 


Contaminated runoff, called leachate, is created in 
all landfills. It is the liquid which results when rain or 
melting snow percolates through the waste and 
carries with it the dissolved materials that it has 
picked up. Off-site leachate movement may 
contaminate groundwater or surface water. The 
organic matter contained in the leachate can speed 
up the natural aging of lakes in a process called 
eutrophication. It can also contain many toxic 
substances, such as heavy metals. Leachate has 
more heavy metals if the rain or snow is acidic, since 


_metals dissolve more easily in acidic water. 


Gas 


As landfill wastes decompose, gases such as 
methane, carbon dioxide and hydrogen sulphide are 
created. It is also known that gas generated in 
landfills can contain such toxic substances as 


3 hydrogen sulphide, benzene, and vinyl chloride. Gas 


production, even in.a closed landfill, could continue 
for centuries. 


Because of some of the toxic substances which 


they contain, landfill gases may kill final vegetation 


cover on the landfill; they also create unpleasant 
odours. The health effects that these gases may 
have on people living near landfill sites have not been 
widely studied. It is also possible for these gases to 
accumulate in houses by seeping through basement 
walls. With methane there is a danger of the gas 
exploding at concentrations in the air of between 5 


and 15 per cent. 


Nulsance 


In addition to the environmental concerns raised 
by landfill sites, there are also some nuisance factors, 
such as gulls, vermin, odour and blowing litter. — 
These, however, can be reduced by frequently 
covering the sites with earth and by screening the 
area to catch trash. » 


~ Increased truck traffic with its accompanying 
noise, stirred up dust and blowing litter, also creates 
problems. Some solutions are to designate truck 
routes, reduce speed limits, require trucks to cover 
their loads, and to enforce strict hours of operations. 
Large mounds of earth, called berms, may also be 


built around the perimeter of the landfill to reduce the 


impact of noise. 


Loss of Farmland 


Unfortunately, many of the best locations for 
landfills are often on prime agricultural lands. Not 
only is valuable farmland lost, but there may also be 
a negative impact on the surrounding farming 
community. For example, increased truck traffic may 
interfere with the movement of farm machinery and 
animals. Another concern is that there is always the 
possibility of contamination of ground and surface 
water supplies upon which agricultural operations are 
dependent. However, with proper site design, 
operation and closure, it is feasible to return sites to 
certain agricultural uses. 


ENVIRONMENTAL CONTROLS 


There are numerous controls in place to minimize 
the environmental problems associated with landfills. . 
Monitoring systems are included in the design of 
‘modern-day landfill sites to ensure that local surface 
and groundwater is not being contaminated and that 
the gas collection system is operating properly. 


Leachate Control and Monitoring — 


All landfill sites are monitored during their 
operating life and after closure to determine whether 
leachate is moving off-site. To monitor groundwater, 
wells are placed in the vicinity of the landfill. Their 
location must be based on careful study of the 
underlying geology. Leachate may be collected on- 
site through pipes at the bottom of a landfill. These 
pipes may empty into sedimentation ponds for on-site 
treatment or directly into a sewage treatment plant 
via municipal sewers. 


In addition, however, several design approaches 
for the construction of landfill sites have evolved over 
the last twenty years to contain the off-site movement 
of leachate. These designs include natural 
attenuation, zone of saturation, lined landfill or 
remediation. 


* Natural attentuation landfill: This practice utilizes 
natural in-place soils to “attenuate” or cleanse the 
contaminants from leachate as it seeps through the 
bottom of a landfill site. The mechanisms of 
attenuation depend on the characteristics of the soil, 
and can include filtering, biological degradation, and 
various other natural chemical reactions that take 
place in the soil itself. The soil between the bottom of 
the waste and the water table has to be a very thick 
bed of silt mixed with clay. 


A natural attentuation landfill design has been the 
traditional method for the control of off-site leachate 
migration. Many of the sites now also have backup 
leachate collection systems. However, because of 
the complexity of water movement and the structure 
of soils - the actual effectivenss of leachate 
attenuation is not well known. For this reason, 
natural attentuation sites present the highest risk to 
the environment and are unsuitable for all but the 
smallest landfill sites. 


°The zone of saturation design: This leachate 
containment technique is designed to be applied in 
areas unsuitable for natural attentuation. Because 
the sites are in areas with a high water table, the soils 
tend to be saturated. The placement of waste is 
actually below the water table. To operate properly, 
a zone of saturation design requires at least 15 to 20 
m compacted clay base. The base is prepared 
before the waste is deposited in such a way that the 
leachate flows inward toward the waste to reduce the 
off-site movement of leachate. Forming small pools 
at the base, the leachate is then collected and 
removed for treatment. Since placing waste below 
the water table is not a widely accepted practice, this 
type of leachate containment method is not 
commonly used. 


eLined landfill design: This is the most widely used 
and accepted design for leachate containment in a 
landfill. It involves lining a site situated on permeable 
soils either with an artificial barrier of natural clay or a — 
synthetic sheet known as a “geomembrane.” To 
prevent the buildup of leachate at the base, known as 
the “bathtub effect”, lined landfills are equipped with a 
full leachate collection system just above the liner 
and also a network of perforated pipes to drain the 
leachate to one or more locations within the site. The 
leachate is then removed from the site via gravity 
drainage or by pumps for subsequent treatment. 


There are a number of sites in Ontario that were 
lined with a clay base before landfilling; these are . 
mostly larger facilities in active or worked-out sand or 
gravel pits, such as the Keele Valley Landfill Site 
north of Toronto. Detailed contingency plans for the 
possibility of liner failure are required by the Ministry 
of the Environment. 


No sites have been certified in Ontario to use 
synthetic liners or geomembranes made of high 
density polyethylene (HDPE). In the United States, 
some landfills are lined with two geomembranes or 
use a geomembrane over top of a clay liner. The 


_ double-lining provides added protection in case of 


leakage. 


The advantage of an artificial lining is that less 
agriculturally productive land or mined-out aggregate 
pits need to be used. The disadvantages are the 
higher cost (for sophisticated monitoring and leachate 
collection) and the greater perse be to 
operate the site. 


+ Remediation Landfill Design: This design 
method is used to upgrade older existing sites, which 
in some cases have contaminated the ground and 
surface waters. A remediation landfill design uses a 
dewatering system, often combined with a cutoff wall, 
_ to intercept the leachate before it moves off-site. 
Dewatering may be as simple as placing a perforated 
pipe in a deep gravel-filled trench around the site. 
Leachate flow is intercepted and then extracted for 
treatment. Another design uses numerous drilled 
wells around the perimeter of the site for the 
extraction of contaminated groundwater. The 
__ effectiveness of the dewatering system is increased 
with the use of deep cutoff walls to contain the off- 
site movement of leachate. Cutoff walls are deep 
trenches dug around the site, filled with clay, or a 
mixture of clay, cement, and other cement-like 
materials. These types of systems are very 
expensive to build and to operate. Often, very large 
quantities of water are extracted for treatment. In | 
‘some cases they may require disposal as a 
hazardous liquid waste. 


Gas Control and Monitoring 


As with leachate containment, the off-site 
movement of landfill gas can also be controlled by a 
liner. More sophisticated gas control systems use 
piping altemated with layers of solid wastes to vent 
the gases and prevent the buildup of differential gas 
- pressure in the systems. In some cases, gas 
removal is enhanced by a pumping system. In larger 
_ Sites, the recovery of methane as a heating or 

combustion fuel may be feasible. 


THE ECONOMICS OF LANDFILLS 


Costs of establishing or extending a landfill 
increased significantly in Ontario throughout the 
1980s, partly as a result of more stringent regulatory 
requirements governing site selection, engineering, 
operation, closure monitoring, approval hearings, and 
application of the Environmental Assessment Act 


Operating and Capital Costs 


Capital and operating costs for landfilling can vary 
widely depending on a number of factors. These 
include costs of site investigation, land acquisition, 
planning, engineering design and approvals, site 
preparation, equipment and earthmoving machinery, 
and the construction of access roads, buildings, and 
various environmental control measures. Other | 
factors which may contribute to the costs of a landfill 
once it is in operation include average haulage 
distance, staffing, monitoring, landscaping, 
equipment replacement, insurance, supply of cover 
material, provision of closure and post-closure 
reserve funds, and compensation to neighbouring _ 
property owners. A typical landfill site for an urban 
area can cost tens of millions of dollars to build; and 
millions of dollars each year to operate. Even after a 
site is closed, it can cost in the order of hundreds of 
thousands of dollars each year to monitor, not to 


mention the costs of cleaning up any environmental 


problems. A landfill site is a NEA expensive 
proposition! 


Tipping Fees 


Tipping fees are fees paid by the haulers of waste 
to a receiving municipality or to a site owner when 
they deposit their materials at a waste disposal site. 
The revenues earned from tipping fees may be used 
to cover the costs of operating a landfill. They may 
also go into “reserve funds” to cover the costs of a 
municipality's waste reduction program. 


There are a variety of ways to charge a tipping fee 
on a vehicle entry basis. The simplest method is to 
charge a per vehicle rate for every entry into the 


: landfill. The rates can also be based on vehicle type 


or hauling capacity. Often a higher tipping fee (in 
some cases twice as high) is charged to non- 
residents of the area served by the landfill. 


Since 1987 there are has been a dramatic rise in 
tipping fees for industrial, commercial, and 
institutional waste. In the Greater Toronto Area, _ 


tipping fees rose to $150 per tonne in 1991, and are 


expected to increase even further. Some landfills 
charge a premium of up to double the normal tipping 
fee if a load of garbage includes recyclable or other 


_ banned materials. Some smaller municipalities are 


reluctant to raise their landfill tipping fees for fear that _ 
illegal dumping will occur as a result. 


LANDFILLING IN ONTARIO 


Ontario has approximately 1,400 active landfill 
sites. Approximately 630 (45 per cent) of these sites 
serve communities with populations of less than 
1,500; these communities constitute almost 10 per 
cent of Ontario’s total population. Another 350 (25 
per cent) of Ontario’s landfills are operated by the 
Ministry of Natural Resources (MNR). These landfills 
are operated to serve provincial parks and other 
recreational facilities on crown land, areas of 
seasonal residences (i.e. cottages) and other MNR 
activities such as clearing associated with 
reforestation. Many MNR sites also service the 
disposal needs of rural northern residents. The 
remaining 420 sites (30 per cent) serve populations 
greater than 1,500. 


Future Trends 


Landfills in Ontario are reaching capacity at a 
steady rate. By the year 2000, nearly 250 currently 
active landfills are expected to be full. However, as a 
result of the loss of actual disposal capacity by the 
closing of landfill sites, more than half of Ontario's — 
residents will have no place to dispose of their 
garbage by as early as 1996. The loss of landfill 
space will mean that greater effort will have to be 
devoted to waste reduction programs and to the 
development of comprehensive waste management 
master plans. 


ENVIRONMENTAL APPROVALS 


There is a trend towards more tightly regulated 
landfills. This follows from an increased awareness 
and understanding of the potential environmental 
damage caused by landfilling activities. As a result, 
the landfill approval process has also become 
increasingly stringent. New landfill designs are 
required to make provisions for leachate control and 
monitoring, noise, dust and nuisance control. 


Since 1971, all municipally and privately-owned 
landfill sites in Ontario require approval from the | 
Ministry of the Environment under the Environmental 
Protection Act (EPA). Under the Act, a landfill site is 
defined to include any land, building, or land covered 
by water in which waste is deposited or processed. 


- Furthermore, Section 30 of the EPA requires the 


ministry to refer all applications for landfill sites for 


_ industrial or hazardous waste, and for municipal solid 


waste from more than 1,500 people to the 
Environmental Assessment Board for a public 
hearing under the Environmental Assessment Act 


(EAA). 
For More Information on Waste Issues, Contact: | 


Environment Ontario 

Public Information Centre 

Telephone: (416) 323-4321 
1-800-565-4923 

135 St. Clair Avenue West 

Toronto, Ontario M4V 1P5 


PIBS #1826 
01/92 


JWAITY Wald Nd 
UNS JIN 


C26b-S9S-008-L 
Legt-£eg (91h) : euoudejol 


Gdt AbW (ouejuO) ojuoio1 
JSONO 1!e19 “IS enusAe ‘GEL 
UOIJEUOJUI_P 21U99 
OHBJUO JUSWWOUUOJIAUZ 


: B19SS91p,S ‘SJ9U29pP sep uojyseb 8, 
ins sjueweuBbjesues sajdwe snjd ap 41U91q0 1n0d | 


‘S8JEJUSUISUUOJIAUS 
suoyenjera Se] ins 107 e| ajndiys aj enb 
j@} anbijqnd souaipne oun sioje ju81} UOISSIWWWOD e7 
‘sauuosied QOS | ep snid op saye90] ap yueuaAoId 
Sapijos Sjey99p Jnod no xne1eBuep no sjausnpul 
_Sjeu98p 1n0d JUeW8SSINOJUE,p nai] UN,p UOHONIJSUOI 
ap jaloud yno} sejejuewieuuoAue suoren(eAs 
SOP UOISSILILUOD E] & BJOEWNOS ke 2J8JSIUIWN 2} 8611qo 
107 €] Op OE ajoIpe,| ‘a4jno uy ‘syeyoep ep JUS] 
ne no uolyeuiwyja,| e JUeNes #,B1euqns 2119} no 
Juetujeq ‘Ule118} JNO} JUE]9 BWIWOD JUEWAsSsiNnojusS,p 
nal] UN JUI9P 107 E7 ‘OLEJUO,] ep JUSWISUUOJIAUZ,| 
ep e1ajsiuluu aj sed esuoyne aja ‘1/61 sindep 
‘yOp oueJUO US eA no jediaiunwu juewessinojus.p 
nel} No} ep yuawebeuswe,| USUWSUUOJNAUS,] 

ap U0198]01d B] INS 107 e] ap SEULE} XN\/ 


‘saouesinu sap je 

aJeissnod e| ap ‘yniq Np uoVONpe ej 1n0d 38 ‘Jelaixi] 

Np souej|ia/uns e] je UONONped e] inod suomsodsip 

Sap 110A91d SIeEWLIOSEp JUSAIOP JUBWASSINOjUa,p 

xnal| ap suejd seq ‘sasneinobu snjd ua snjd - 

‘ep 2uop JUOS uonesuomne,p eJeneu ue SedUabixe 

$a] ‘JUSWOUUOIIAUS | INS JUSUWIOSSINOJUS | ap 

sjoeduil Sep uolsuayesdwod a1nejjeuu eun,p 81n092p 

1999 ‘JUEUIESSINOJUS,p xnel]| Sep uonejueuue|es 
epue15 snjd aun sieA 18Bu1p snou suojques snon 


STIVLNINANNOHIANZ SNOILYSIHOLNY S37 


‘S9499p sep uonseB ep sinepeup suejd ap a1An90 ue 
eSIU B] B Je SJ9U29p Sep UOKONp|s ep sewwesbod 
xne Ssuoys,p eBejuenep 1819esu09 JUaNbasuoOd Jed 
eJpne} || ‘WUaWassinojus,p xno] ep UOHeJeyesap Ee e 


enp juawessinojua,p aoedsa,| ep ejjenpei5 uononpes 

| Op UOSIE] UB 1999 ‘966L US LOS ‘ayep 229 

JueAE UI SJOYDEP Sas JeUILUI|9 NO JOIPUS,p 11018 

sed eu ap enbsu euuerejuo uoyendod ej ep arou 

B| ep snjd ‘juepuede) ‘uoryeyodxe ue juewejueseid 

:XneI] Sep OSZ UOJIAUS,p Sed 9] eJes 89 ‘0002 

ue] 191,p ‘enb ewnse UC ‘eyoedes e siduues jojueiq 
JUOJaS JUeWI8SSINoJUE,p xnal| Se] ‘OUEJUO UZ 


E4UGAB,] 8A18S91 SNOU ANH 


“syueyqey OOS | ep 


snjd yuaydwioo inb suolBa1 sap juavuessep (001 ‘d 0€) 


juaweassinojua,p xneal| Sa1Ne Ozp Se7] ‘eouUIAOJd e] Bp 
piou np sayeins suoIBes sep sjuapises se} juowayebe 
JUaAessap Sajjainyeu Sessayoiy Sep aJeysiuiw ej sed 
S99}0|dxe SUolje|[}SU! Sep SinalSnjd "JUeWesioges 
ep XneAeu} Sa] yns Inb eBeAoyeu a] ‘asaysiulw 


. 09 sed Sequaw Sa}JAI}Oe sasne,p je (ejduoxe sed | 


‘sjejeu9 Sep) SesaiuUOsIes SuoNneyqey sep ‘auuoIN[D 
e| Op $9119} Se] INS Sel|qU]9 sISIO] ap SUONE|/e}SU! 
sonne je xneloulAoid sosed sap sjaysap Se] JU8A10581 
* guone|yeysul S89 ‘(001 ‘d gz) Juewessinojue,p 
xnalj OSE 2196 sajjaunyeu Sassayoly Sep 818}SIUIWU 87 
‘SJA98]109 Sa||8} Op SUEP JA QUUALZEJUO uonendod 
| ep OO! ‘d ok ep Said ‘sinelle,p ‘syueyqey OOS | 
ep SUIOW JUa}dWOD INb se}lAN99/|09 sap jueAessep 
(0£9) 001 ‘d Sp uosnaus ‘siquou 89 aq ‘uoneyo|dxe 
ue sabseysep 00 | UOJIIAUS epessod ouejUO,7 


OIHVLNO N3 S13H93Q Sad LNAWASSINOANA. 1 


_. *“sUnSepue]9 sjodep se] 1eijdninui as 110A ep ajure19 
sed sooueAspel sa] Jos0few e jue]isou SalllA Sayed 
saule1199 ‘juepuede) ‘S8]IpISJjUI SeoUR}SqNs SaJ}Ne,p 
no sajqejoAve1 sJey929p Sap jueuo9 jueweBJeus el IS 


goueAepal e] Sloped jua[qnop SuolJe|le}SUI SEUBUSQ © 


‘essneu 91eIUJ8p e] Sed B1aS au 29 Je | 66: Ua PUL} 

e $ OS} e Seessed juos sajje ‘ajdwexe Jed ‘ojuoio1 
pues6 np uoiBau ej sueg ‘aquewBne dnooneeq juo 
S|EUUONNNSU! Je XNEI91eWW09 ‘SJELISNPUI SJeyoep 

se] nod Jueweassinojue,p soup Se] ‘2861 Sindeg 


‘uone|eysul,| sed eluessep UolBei ej ap sjuepisai 


-uou Sap (euuou jue} a] SIO} xnap e,nbsnf) sss4eje 


snid seoueaepal sap sioyed jueBixe yUawWessinojue,p 

xnal| SUU89 ‘jueweB1eU, np SUINJOA 8j NO ejNdI4YeA 

ap edA] 9] uojes jue} 9} 111qe19 juowajeBs yned 

UO ‘sieu98p ep juewseBieus enbeus Jnod ‘ejns1yeA 

sed jue] un 18x14 ep yue}e ejduuis snjd ej ‘ajno1yeaA sed 
seoueAapel Sa] 1e[n9/89 ep suodey sinelsnid e A || 


*Sje29p Sep uononpai ep jedioiunw ewwe15oid 
un,p paid uns asiw e] inod eAes91 ep Spuoy un suep 
soasieA 219 juetejee jueanod sej[3 ‘uoljelesui | 
ep juewaoueUY ne S,9],8}je 212 jueAnad 
Sel|lI2n981 ISUIE SELULWOS S97 ‘SJ, U29p SEP 18S19A9pP 
A xoAnod snod juewessinojue,p nel np esreeudoid 
ne no eyjedioiunw ej e sjayoep ep sineuodsue!] Se] 
jusyewel anb sawWOs se] juos saoueA8p9 S27 


juaulass/nojua,p SaDUBAAapPAs 597 


ji 2SneyNo0o asudejUS eun }se 
juaWassinojua,p nel] UA ‘sep ep jenjusne abeAoyou 
aj sed Seuleijue syo9 sep Jeued sues ‘ue Jed siejop 
ep SJol||I\W ap SeUIe]U8, Sap 18]N02 yned s,ue/lISAINS 
eJ ‘nalj np uonepayesop eB saide eweu ‘13 
‘Sse]]Op 8p SuOI||IW sep ‘eguue enbeuo ‘Juejuesaide 
nb uoneyojdxe,p sles) se] 181dWu09 sues ‘sie|jop ap 
SUOI||IL Ap SeUIRZIP Sap E 18A8/9,S JU9ANn9d eurequn 
uoibes aun juenessep ueAOW juewessinojus,p nel 
UN,P UO}2NANSUO) | Ap ]N09 8] ‘ISUIVY SOUISIOA S81J8] 
ep soulejyaiidoid sap yuswebewwopep a] je Xnai| 
Sep uole}eyesap E] ap BNA ua Spud} ep U0N2919 
B] ‘JUeWAJANODeJ ep NeveyewW Ue JUeweuuolsiAoidde | 
‘seoueinsse se] ‘JUaWedinbe,| ap juewuejjeAnous: 
9| ‘seBeshed juowebeugue,| ‘eouejiasuns 
B| ‘feuuosied UD uolje]op e] ‘sjeyoap Se] JeWOdsueL} 
ye} |! ajjanbe} uns eoue}sip e| juop ‘UONePO|dxe,p sires 
xne issne juanqijuod sunajoeR} Sa1jne,Q ‘uONN|jodaep 
ep Sansa SESJAAIP Sa] Je SJUalUI}Eq ap ja S900e,p 
S9I0A BP UONOM}SUOD | ‘JUOUWIOSSE1IE] Op jae}eW 8] 
Je Juowedinba|| ‘ays np uonesedaid e] ‘suonesuoyne 
Se] je eueluaBui p XneAe1] se] ‘uoneomyueld e] ‘suIe119]} 
sep uolisinboe,| ‘eus np uonenjeAe, : Sejueains 
SOJA Se] sed SeUJENUS SIE14 SEP UOI}OUO} 
ue jU8WIeULOUS JEUeA 1jned jueWessInojue p nel] 

un,p uoneyo|dxe, ep ye uowWaeHbeuswe,| ap 1n09 27 


uoj}8}/0/dxa,p Sasuadap 
Se] 19 SUO/ES|/]QOUIW UA sasuadgp sa7 


‘S8JBJUSUJUUOJIAUS 

SUOIEnEA8 Se] ins 107 e| ep uoneoydde, 

Je uonesuHojne | e Sajqejeaid saeouslpne sal] 

‘uonepayesop e| saide eouellIenins e] ‘uore]odxe 

‘eueluaBul p XneABu] Sej ‘ays Np U0N98/9S 

e] snod xneinoBu snid syuawej6es ep uondope ap : 

‘Jueuue]Jou ‘UOSIe] US Og SeQuUUe Sa] JUBINP BYda}} 

ua 9JUOW E OUEJUO Ua JUEWASsINOJUa,p Nat] uN,p 
juewessipueibe,| ap no uoljon1suos e] Bp N09 27 


SH3IONVNIA XNSPNA S37 


‘ajqusnquuod ep no 

yueinqueo ap aimes yeunod inb aueyjew 9] 1819 dn991 
ep ejaissod yeas |! ‘einBieAus,p xnalj Se] Ssueq 
‘snssa901d 39 1U919/999e Sedwod sap ‘seo sureyeo 
sueq ‘aljauasayjip uolssesd ap uolejnwNnsoe | 
juausedue je ze se Janoeng,p Juepeuued ‘syeyoep 


ap sayonod se] e1jue sesod xneAn} sap e 89816 


‘nb ‘saxa|dwoo synisodsip sep Issne ajsixe || ‘UBII9 

un,p aple,| © 211p-E-JS9,9 ‘UOIJEIAIXI| Op Synpoid se] 

Jnod ye} 8] UO BWLUOD 3NO} JUSWESSINO}US,p nel] np 
jueuanoid ze sap uolsiedsip e] auinpas ad uO 


zeB sap aouel[jaains ja uofonpay 


‘xXne1eBuep juen/ye 

un aUUIO9 BsUIWI|9 3139 BYNSUS JURBAEP 9AUIWIEJUOI 
nea,p sayjuenb sepuelb ap aulesxe,p eiresseseu 
JUBANOS BJBAP;S || 'XN9}N09 YO} JUOS ‘UeIDE INW 

np uaijesua,| anb isure ‘xneaes} Sed ‘10 ‘Sejqe|ques 
xnevayew senne,p je JUaWID ap ‘aiGre,p ebuejow 
un,p no a!61e,p yjdwas Saj UO 1e juewuessinojuse,p Nel] 


Np snoyne sepuojoid saeyoued Sep esnesd UO ‘suNW . 


$989 aJINJJSUOD 1n04 ‘uONeyeipAYsap ep sewaysAs sep 
SYOCIIJ9,| 2101[9UUE JEIAIXI| NP JUBWUBINODE,| 21PUI91)S81 
inod |os 9] suep JueWepuoyoid sesuojus SUBIDa SINW 
ep eouasaid e7 ‘ssaulWe}u09 SOUIeIa}NOS xNee Se] 
aesxe Jnod ays np enewued 9] ins synd xneiquou 
ap JUBIO} Ua Se|qeiquues sjeynse sap juaI}qo UO 
‘JUSW9}!121} JN] Bp ENA ua Sexe Ja Sayde9d Isure juos 
oyS Np yuejnoda,s sepinby se] ‘seiAesH ap aljduwss 

12 JUBWASSINOjUS,p nel] Np 1nojNe easneid epuooid 
eeyoues} eun Suep aioued neAn} un s9ejd uO: ajdwis 
159 uONHeyespAYsap e] ep odiouud 27 ‘juewessinojue p 
nai] a] seQIND ap jelaxi 8j JaYOedwea 1nod ue199 

Jnw un ‘seo sinaisnid suep ‘18Je[dWu109 jualA anb 
uoneyespAysap ep awajsAs un,p yPes || ‘“seuresaynos 
xXne9 Sa] Ja BoepNS ap xne~e Saj SUILWe}UOD JUO 

‘seo sulepyed suep ‘inb je sdwajHuo] sindap sayojdxa 
juos inb jueWessinojue,p xnai| Sep 181o1jeuue 1nod 
epoujalu 9799 E SIN0981 E UO :J2J9 UB 9SJLU81 ET ° 


‘esieioads jauuosied un eBixe je (jelAixiy np 21981109 

ep }@ soueJIenns ap sosielsads syuysodsip sa] inod) 

S9A8]9 S]N09 Sap aujeIjUS apouJolu eyed ‘jJuepuedsaD 

‘S89]29JPS9p Sa1auie9 ap no sajooHe sae} 

sasieAnew ep uonesin, jeuued jiInbsind eBejquene 
un ejuasaid senbneuuAs sajlo] xne SIN0981 87 


:‘SO}IN} Sa] 21}U09 uonsojoid 


aine|jetw oun 1nod ‘allie, p Ue198, INS Sejio] 


$989 ep xnap siopied s9ejd uo ‘ayoueAal ue ‘siun 

-sye}3 xny ‘eoulAoid ej ap juaWassinojua,p nel] unone 

suep e9gSlO}Ne }Sa,Uu sysuep ane ep eua|AyeAjod 
Ua 9/10} BUN,P NO JUeW8},A81 UN p UOHeSI|NN|] 


‘aun ap seo ua eoUeHN,p Sense ep ueld 

un juepuadsas ofixe JUsWOUUOJIAUZ,| Op 818]SIUIU 87 

‘OJU0101 2p psou ne ‘AajeA aja0y JUSLWISSSINOQUS p 

nel] a] Ja] ‘Saa)2ayesep no uoreqoidxe ue seseiAesB 

sep suep ssoBeuewe sebseysep sepues6 ap 

ynoyns juos 29 ‘ej!6se,p UU199 UN,p SBOP JUOS oUEJUO 
ua JUeWeSSINOJUE ,p XNeI| ap siquOU UIEU,, UN 


‘uoneinda,p auisn,| Si8A apinbij a] eynsuse aulejUS 
sedwod ep nessai un no ayAe1f sed eBeuleip ap 
jysodsip uf ‘ais 9] 1nS syospua sunaisnid no un $19A 
. Sepinbi| seo aujwayoe sesopied xneAn} ap nessoi 

Uf) ‘JUaWa}eAe/ Bp BYyoNOd E] Bp SNnssep-ne aysnl 
UOneIAIXI Bp Sunpoid Sap 2128/109 ap yusodsip un 
e9e]d uo ‘Juawessinojua,p nel] np pUo} 9] SUP JelAIXI] 
ep uolje|nuin99e | JOYAS 1n0d *« aUPIqWEWOOP » 
eajedde enbneuu/Âs aio} sun no aliBrep . 

ue199 un JaAojdwa jnad uC ‘jUeWessinojua,p nel] np 
PUO} 9] BYOULJa JUEUI8]9A81 UN,P AUANO981 ap yPe,s 

|| 'eqeeunued Se JOS 2] NO Xnalj Sa] SUEP Ses] JUOS 
SJU9W9)9A91 SO} ‘sonpuedoi snjd suop je ‘sajqeydaooe 
Sng soo6nl -juawajaAas ap aYONOI 87 : 


‘anpuedal asanb 

}S9,U JEIAIXI] NP UONUS}E1 Bp BpoUyoW 2799 ‘asiwpe — 
juowejeiaueb sed Jse,u uolyesnyes ep soepNs Be] snos 
-Sj2U98p Sep juewsessinque, ap enbneid e] BUILD 
‘uolyesnda,p euIsn aun suaA JouIWeYoe,| 1nod sNjlende1 
a ned uo 3° #61eu9ep e] ep puo} 9} suep SeJeu 

Sap Sioje SWUO} 8pñbi] a7] ‘juewessInojus, p nel] np 
AN9H9JUI S18A 181N099,S  JEIAIXI| 9] 19910} E 9J9IUEUI 
ep pueda, uo je ajqejeaid ne esie]f e1 exedeid uD 
‘inessiede,p W OZ e SL Sulow ne,p ayoedwod eliBie,p 
euy2n09 aun JU, WWESSINOJUS ,p Nai| np puoj ne 189e/d 
pioqe,p }neJ || ‘UoIWeunyes ep aoepNs eB] SNOS SJ,29p 
Se] asodep UC ‘21nJeS JUSANOS ]S9 [OS 8] no Je 
29/9[9 S21} }S9 uoneinjes ap soepNS E] NO SJOIPUS,p 
wes || ‘e181neu uorenusye | e sed jueeid es eu 
inb suonerejsui sa] Nod en5uos sea YeIAIXI| a 11U9)01 
2 JUBSIA SpOYJEW 980 ‘UOJJBINJES ap SUOZ ET - 


‘S9}UI911S91 SUOISUBWWIP ap 
lueuiessinoque,p xNalj xne,Nb |I-JUa!AUOD eu epedoid 
99 ISSN ‘JUSUWISUUOJIAUS | INod 1eBuep pues6 un 
esod uojenuaye,| inod sjainyeu sjuewe|9 xne SIN0981 
a] ‘juenbesuos Jeg ‘JeIAIX!| np uonenueye,p Seunsew 
Sep 9198918, EU JEUUO9 UO ‘jos Np 21NJ2N1S 
| ap 39 Nea ap sjJUsWaANOW Sap ayxe/dw09 
e| ap uosies ua “uepuedag "UONBIAIXI] 8p Synpoid | 

Sap'991/09 ap sawisiueseW ap SeJop Jueusquieu 
UOS JUBWASsINojUS,p Xnel| XN21qUOU 9p ‘21n0 

uz ‘npueds yO} jSe epoyjew eyed ap lojduue,7 


‘ele, p je uowu] ap sessiede ayonod eun ‘uoneunyes 
ep sdepNS e] Je SJ,U929p ep siNeuaju! BYyoNOd E] ajUue 
‘10Ae A sioje]no] yop |] ‘uoyepe1Bep e] je uoneuyy 

e| JUOp ‘sajjeinyeu senbiwiyd suo|oees SEeSIEeAIP 
21pueiduo9 nod ya jos ne saidoid senbiyysuayoese9 
‘sep puedep uorenueye p ewsiuesow 

27 ‘SINOJUS SJeydEp Sa] SUP 91yIJUI,S 19-IN[89 

enb ainsew e JeIAIX!| np syUBUIWeJUOD Se| JOUIUI}O 


no « Jonusye » inod JOS np enjeu ej ep eBesn. 


We} epouJeui 9h99 :9//84n}EU UOJJENUYHE,T - 


‘Xnel] Sep yeJ9 UA BSW B] E Je JUEUWU)2A81 
ep ayonod aun e ‘uolyeunyes ap euoZ eun e ‘ajjaunyeu 
uonenuaye,| e ‘ajdwaxe sed ‘sinooai & UC “JeIAIXI| Np 
yuawejnooe,| 11U8A91d e aiglUeW ep JUaWESsiNojUe,p 

xnel| Sep juotueeuguue | Suuonsaped 
e uo ‘saguue SaJaiwap JUIA Sep sunod ne ‘10 


‘gyedioiunw uoreinde,p auisn,| e 91/81 
150 Inb ‘s}noba,p nessei ne juetue),,1ip JauaW no 


uolesnda,p suoieyjeysul Sep etyed juesiey uoneyuesep 


_@p SUISSE Sep SUEP 1851919p as JUsANed xneAn} 
S99 ‘JU9W9SSINOJUS p nel] np puoj ne seoejd xneAn] 
. ep uefou ne aoejd 1nS JeIAIXI] 9] AIOn92e1 yUOWEjeBe 
yned uC ‘jos np a!Bojoef ej aeipnje juewesneuBios 
01e Seide yUaWESsSINOjUa,p Nai] np sywixoid e synd 
sep asneJo uO ‘Saul119}n0S xnee Sa] JasAjeue 1n04 
“ays Np snaa}xa,| e sed JU2/N099,S BU UONIAIX!| op 
sjinpoid se] enb Jainsse,s 1nod ‘ad je uoneJseyesop 
ina] saide awewW 39 ejhn SIA 1n8] ap Huo} 

ne no} sajjia/uns JUOS JUBWASsiNojuS,p xnal] S37 


JBIAIX]] NP SOUEJII8AINS BF 


‘zeB sap 2J°2|109 ep jiIsodsip np jueWieuuorjouoy 
uog ne 1|jI8A Je BDeUNS ap xnee Sep Je SeUlese}NOS 
xnee Sep UONEUILEJUOD Be] 18JA® 1nod eouejIIeAIns 
ep sewesAs ap sajop JUOS JUawWassinojua,p 
xnal| Sa] ‘sinof sou aq "jueweassinojua,p 
xnal| xne salsosse sewajqoid se] Jonueye 

inod sel|qe}® 939 JUO SeinsawW Sasnesquiou oq 


LNSWANNOUIANS.1 30 NOILOSLOUd V1 


‘sejoouBe 

suy Sep e eyns e] Jed JMS Jned youpua,| ‘Wop 

9S |! BWIWIOD S82n)284J9 JUOS Nel] Np uOI}E}eyesop 
eB] je UONeYO|dxe,| ‘uondeouos e Is ‘JUepUuedeD 
‘sajoo!Be sayAjoe Se] JuUepUedeap juop soeyNS 

ap xnee sep je sauleea}ynos xnee sep UOBUILIE]UON 
ep anbsu a] 1eqno snjd uou sed yne} au |] ‘1re19q 

np 3e sajoouBe suBue sap uone|noulo eB] JeAenue 
yned suoiwes xneiquiou ep aouesaid e] ‘ajdwexe 


Jed “OBJUBUUOJIAUS BYANDAIIOO B| INS seAlyeHou 

S99Ueploul Sap JIOAe,p enbsu juewessinojue p 

nai a] ‘S9118] SEO aiyesedsip eue, ep snjd ue 

‘SUIY ‘Sa[09HBe se118] S8]U2/89X9,p INS JUSANOI} OS 

juewessinojue,p xnal| ep jueweBeueuwue, e sasidoid 
Sjueuse9e/dWe,p 21quou uoq ‘JueuesNnaneuleh 


$aj09/168 s2119} ap aad 


‘Seuiieq sajedde ‘snje] soib 
ep eueudued use Jebus ned uo ‘yuewessinojue,p nal} 
np jueuews ]INiq e[ 211Np91 INO “aJNYEANO,p sesney 

SEP 9}OU}S uorensesqo,] 1eBixe je jueweBieus ina} 
AUANO981 e SINSUUOIWWeD Se] 1961jq0 ‘esseJlA ap ay] 
e] Jassieq ‘seauBbisap salon seuleyed e UONe|NIIIO 
e| 91puI91S91 yned uO ‘aipnosed a] INOg ‘ewa|qoid 
un juawejeba enjsuo9 sJeysep Sep 18qU10} 
juassie] je alaissnod ep seBenu sep juengjnos 

inb syueAnsg SuOIWed ap an199e uonejNn9119 e7 


‘s1U9}01 se] inod 
SoJalJeq sap jueebuse us je Se1npio sa] juewwenbol} 
JUBJANO981 UD Saja Sine] J8nu9ye Sioja}no} yned 
uC ‘seBeanes sjeydap se] Je Sinepo se] ‘sajqisinu 
xnewlue Se] ‘spuejgo0b se] : seouesinu sezjne,p 
e se9idoid juos juewessinojue,p xnal| Sa] ‘anbibojo99 - 
uejd a] ins sewejqosd sep 1es0d ep snjd uy 


Sanuesinu 597 


‘uoisojdxe aun 

Jenboaoid ep enbsi1 eueujeuu 8] ‘001 ‘d SL eg ap 

SuONe1JUBDUOD Sap e ‘IO ‘18JNWIN99e A\s 39 AED e] Ap 

sin Se] Jed SuOsIew Sa] SUep J81yyUI,S juaanod ZeH 

ses enb ‘sinaqje sed ‘suojeuBbis ‘sopnje sesneiquuou 

ep jelqo,| vez e1ooue sed juo,u juewessinoque p 

xnel| ep aywixoid e JUBAIA seuuosiod 

sep aues e] INs Ze seo JJoAe juenned enb sjeye seq 

‘Sepuoqeasneu sinepo Sep juesinpod sj! ‘a}se1 ng 

‘uoljeyoayesap es saide ays a] NS Baas uone]o9A 

e] Jan} ap juanbsu Inb sinoque syeyoep sep jueue1oid 
sanbixo} seoue}sqns sap jueuusluo9 Zeb say 


*S8J98IS Sep jueINp 
eiNnsanod es 1nod ‘eue, awewW ‘JUeWassinojue,p 
nel un,p jueuanoid zeB ap uoneueus 
‘eJAUIA ap 81n10j49 np Je euezusq np ‘eueHoupAy,p 
einyns np seBebap issne jueAned yuoweassinojua,p 
xnel| sa] enb jueweçeBs yes UG ‘eueBoipAU,p sinyns 
e| je euoge9 ap epAxoip ae] ‘eueyjetu oj juop ‘Zeb 

. 8p UoISSILu9, anboAoud uoirysodw098p e7 


ze6 ap uoyonpoid e7 


‘Spino] XNeyOW ap JUSNUOD JeIAIXI| a] SNjd ‘apioe 

159 aBieu eB no ainjd eB] snjd ‘xneyew sap UONN|OSsIp 

e| BSUOAR) NES] ap aypioe,| BWIWOD ‘spino}] xneyew 

sa] Se] ‘Senbjxo} Sedue}sqns Sa21]ne,p 11U8]U09 

juawajebe yned jelaixi] #7 ‘S2e] sep uonesiydonne| 

No jaunyeu JUSWISSSIIIISIA aj 1819/9998 JU8AnEd 

JEIAIX!] 8] Jed seeuodsuer senbiueBbio saseneuwu 

S7 ‘Soeuleia}nos xnea saj No 89PJINS ep xnee 

Se] JOUILUE}JUOD O}INSUS JUaANEd UOeIAIX!| Op SUNpoid 

$99 ‘10 ‘Saynossip SeJaljew Sep euodiue ‘syeu22p 

So} sUep °91}jyui JUe}9,S ‘inb enpuoy eBieu ep no ainjd 

ep ‘yey ua ‘yes || ‘yeIAxy ajjadde uo nb sauiwejuos 
nea,| ep juasinpoid jueWuassiInojue ,p Xnel| Se] SNOL 


UO/BlAX]] 87 


‘sajooube 

$9119} ep sped ER je seouesinu sa] ‘Zeb ep uornonpoid 

e] ‘UONBIAIX!] EJ JUaWILUE}OU ‘JUaWSSSINOJUS p Xnalj xne 
SeI[ JUOS XNEJUSWISUUOJIAUS SeW9/q01d SUIEU99 


XNVLNSWANNOUIANS SIN3180d S37 


*S8]98$UI 

Se] JU SinaBuol sa] tu ‘xneasio sa] sed eubioje,u 
‘essnoui ke ‘snid aq ‘epan nee,p apie.) e 18AN2 | 
ne} |! ‘piosy Sdwa} Jeg “JUaA a] Jed souodus a9 
‘ay9es 359 a/j8,nbsio] ‘ed je einjd e] sed Ssanissoy 
1S9 aj[9 : Se]SaJIUEU SJUSIUSAUOOUI Sep juewuejePe 
ejuaseid assnow 87 ‘JU8WeSSINOJUS,p nat] Np 
SUOJIAUD Sa] INS J JEIAIXI| NP eyjenb ej 1ns sjaya ses 
Je eoueJSqns 999 ep 2},IX0] E] INS sJuoweuBesue 


ep ned sai} ap 1n0f 99 e suosodsip snow ‘s}eysap : 


ep efejueaep Jesoda nus, p ouop jeuued || 211] el] 
enb xneulwunjoA sulow dnooneag 358 -- epAyepjeu0} 
-991N,p assnow -- anbeuquAs JUeWAaJANODE! 87 


‘eJoanje aun suep snpuede je sejoeduo2 syeyoep 
sa] enbnaujUuAs soueJsqns eun,p 11An0981 e ajsISU09 
inb nesanou juewsAneje: eps9oid un ajsixe |] 


uajpponb enbneuyu{s juews1anosey 


‘JUBWSSSINOJUS,P nai] UN,P 9j1}N SIA eB] Op ‘au,] 
unoo e ‘yueweBuojoid a inod ajqesisap anbiyeid 
eun,p sed ouop yPe,s au || ‘spuoqeesneu je sjueAniq 
9132 JUsANEd xNeAe) Se] ‘21]n0 UD ‘suoIssnoJeda 
Senne,p je uoisojdxe,p senbsu sep ayueseid 


Jo asnosabuep se epoujeW 2799 slew “‘UOIJEAEIXS | 
ap SIN09 sa] JUsDUB]eGad]UOD JUSUISIANOI81 
ap eJaneuu e] INS S89Si[291 SeIWOU099 S87 ‘epidel 
Se uonisodW098p eB] NO ‘spneu9 SJeWIj9 Sa] SUEP 
1ISSN91 [ques SJ, U929p Sep UOIPeNXE,7 ‘SIUN-SJ213 © 
xne sanjoejje 2J9 jJuepuedes juo sesse senbjend 
‘epeuey ne ypeu! 2p2201d uN,p e| yes || ‘s}eyoep 
sanne,p juaweassinojua,| nod aoedsa,| ap sunayjre,p 
a1aql| 989 ‘JUeWeJANO981 Ne esas Inb enbiuebio 
JOS a] 18 SajqejoADe1 seieneu sa] 1919dn991 ap 

uye sINojus S}eYyEp Sap 19119J9p ep ajqissod 158 || 


S9429P SEP UO|I981X0, J 


‘JuaWaljNe S9}l1] 3139 OuOP 

JUSAIOP sJeydEp SUIeEYaD ‘1e|lequue ye 18401q yno} 

ned eu uo Jed ‘ajjesieaiun UOdSe} ep sed anbijdde,s 

eu aibojouysa} 8989 ‘e1no Uy ‘soyuUanbay seuued 

Sa] je SUO!EI|e}SUI Xne Je juotuodinbe ] e aulessedau 

e9edse | ‘S9ane|a Sa} juos INb ‘uonejio|dxe p 

ye SUOnBSI|IQOUUU Ue sasuadep se] SUOYA 
Senbiuy98} xnep sao ep sjuelueAuogou se] led 


‘JueWessinojus,p nel np yedse,| jue1oljewe 

sepoujew xnap sao ‘jseue uy ‘seouesinu 

ap Je sunapo.p ‘sebennes syeyoep ap sewiejqoid 

Sa] JaNUIWIP op Je auUaIPHONb yUsWeJANOIe 

ep eu2n0 e] aJINpal ep ‘SINOJUS syayoap Sep eysuap 

e| 9101992,p jueyeuuod sajja,nb juepuedss sue 

UO ‘OUeIUC Ud asin jJuewajuasaid Jse,u sepoyjeui 

S99 9p 91}ne,] IU eUN,| IN ‘SesSUEP jo sourenBue)901 

Sa|[eq Sap JeW10} ue Nod assesdwod se] UO ‘sJey99p 

Se] 1a[2qW9 1n04 ‘Xne29Jouwu Syjed ua Jayenbiyosp 
Se] e 2]SISUO9 Sepilos sjeu99p sep e6eAoiq 97 


caepaeil 1e o6e/Ao1q ay 


‘S8|qU19PISUO) JUOS JUSWSJANOI8] 
al inod sasinbe1 2118] ep soyjuenb se] ‘enno ug 
‘eusedes e] ap uonejuewuBne ajqrez eun, nb juepuadss 
jeuuod au 9#p920o1d 89 ‘uonellezsuI] <p enpuse)e. je 
sneyney B| JeJIPOUI sues JUeWeSsINoque,p ayoedeo el] 
Jepgoxea sioje yned uO ‘yueWasse} 8] ISUIE JUeI9}999e 
uy ‘ays np SayuuI] Sa] Jessedajjno sioje]no] sues 
nagid anb juawaJAnosal ep e1eneuu ap no sjaysap 
ap ebeyuenep sasodap A e aysisuos inb apoujow 
e| JUBSANOS Snid a] 8SIj}N UO ‘JUaWaSsiNojUS,p 

nel] Un,p eyoedes e] 91101998 INOg 


| ebessdues-ins aq 


‘eqesijhn aoedsa | 1ejuewuBne je snssaooid 

. 89 1919/8929 JNOd SepouUjJeW S8SJ8AIP E 11N0981 

juepuadss jned uC ‘juesodWwo99p as je juassieye,s 

‘JU8PI[OSUO9 as sJeu929p se] enb ainsow e JUasse} 

es SIe|qW91 Se] ‘sue Sap |} ne ‘10 ‘euUOp ededsa 

un suep ayqjuenb spues6 snjd eun 11nojue ue 11oAnod 
inod sjeu9ep se] juewejjenyqeu ej9edu09 uC; 


LN3N3SSINOAN:.Q Nai nd | 


ALIOVdV9 V1 HALNAINONVY 


‘9yye00} ej ns suorssnosede! 

| Sa] je Lodsue1} ap ses Sa] JUeNUIWIP US 

no} ‘ejediouud uonyejezsul, e nbsnf jefe1 aj senyooyo 

jUBA9P SUOIWeD ap 21qUOU 9} ISUIE JNP91 UO 

‘JuaWessinojua,p nel] ne juewenbipoued jusuodsue:] 

suolwe9 Sep enb ‘sjaysep sep abeyoedwoo 

aj anjoayja A UO ‘seulessedeu JeJene,S sioje juaAned 

YaJsues} 9p SUONe}S SEQ ‘2128/109 ap sjuiod sap 

goue}sip epues6 aun e Sans JUOS JUaWassiNojua,p 
xnel| Sa] ‘Soyediolunuwu seureyeo sue 


‘Ujo] Snjd sey192p ju0s 
suoiJeleiSUI SAD ‘AN1q 9] 11Ua}U0D 1nod sewueq ep 


juowebeuewe je UOHeIAX!| Op Sunpoid Sep yuoWAe) 


ap sUolJe|[E]SUI,P UONONAYSUOD e| Sunajre sed aBixe 
JUBLUBUUOJIAUS,| Bp U0128]01d E7 ‘aaAle,| E SUOIUWIEI 
” sa] Jased e JURBAIAS Sainoseq ap je syeusiuiUpe 
S991JIP9,p ‘SOUJAJU! S8]N01 ap Je S,292,P SBIOA 

ap ejop ane juewejeBe yop juawWessinojua,p nel] 27 


‘(ajdwaxe sed ‘sasnajeniu ‘sesneBieus ‘sasnedesep — 


‘sinayoedwood ‘siaZopiing) ays np ainBseAue,| ap 
puadep seAojdwa apinoj ayeulyoew ap ed 27 


suoj}E//e}SU] $a] Ja JUaWadjnbe,7 
‘JuaWassinojue,p 


nel] np suoisuewIp se] UOjas ‘INeBbue| 
ep SENJEW 00S 12 0€ e4JUe JesNSewW yned UOdWe} euoz 


-ayeg ‘sebennes sjaysep Se] je auaissnod e] ‘yruq. 


a] ‘SINapo se] JUBWWEJOU ‘SEJUBUISIOAR S29} Se] 
ins aJis Np seoueproU! Sa] JasiwUIW e Yas ‘uodWwe} 


euoz no ‘uol}28)01d ap euoz 8y29 ‘(seusnpur 
Je XNBIDJOWILUOD S91jU89 ‘Sa1099 ‘sjuaWeBbo}) ueqin - 


JueweBeuseue , e IU SJ9U99p ep jueWassinojua,| 
e Iu JIAJas ned eu Inb aoedse un,p Seunojqua 8139 
JUBAIOp JUBWASSINOJUa,p xnal| Sa ‘sinof sou 9q 


uodwe] sauoz sa7 


“se9youes} S9| SUP 

enb zeB ep je jeiaixi ep snjd ynpoid 45 jnb yes a] 

Je JUaWAassinojua,p xnal| S89 JuUBUUOISe990,nb 5291819 

juewuaelpnoiped suonesi|IqouuI Ua Sasuaed~ap sal] 

SioJ9}n0} SUOjEUÊIS ‘2118]} SNOS sinojuS JUBWATenyqey 

jUoS SJ9U99p Se] ‘Seeyouel US eHeAe;qual 

| Nod sed 8] 159,9 BWLWOD ‘ays ep aiuabh 89 ue 

eyns e| Jed SaleAuUOd juos ‘seayoues) ue eBeAejque: 

9] nod senÿuos puoge,p ‘suoeyjeysul Sesnesquiou 

ep ‘ye} UQ ‘SNSSEP-19 Sa]199p SenbiuYyda} Se] SeynN0} 

Jesijiyn,p yoused yea assajdnos ap snjd 8140 apoujew 

2h99 ‘Inof sed sjayoep ap seuuo] Cg} ep snid 

SUILUBYOR UO,| NO E] 11p-E-JS9,9 ‘ainBieAus epuesb ap 

Suolje||e]SUI Sep Suep saone xnap xne, nb eHheAejquial. 
ep epoyujewW 8799 e sunode/ eHeyUeAep e UO 


‘eseuns ua abeAejquial np injeod 

e ejqejques 2p29201d un uoJes je} aS Sa|peuuorppe 
Sejo9Ae,p jueweBeuetwue,7 ‘ajued ej juejuowue1 ue 
aBeyoedwoo a] sioje enj924je UC ‘euijoul juewe1eBe) 
91aue INW 9] 21009 jUeweBieus IN|] JU8S18A9p 

19 J08AJE,] SUEP JUSNUS SJeU928p se] Jueodsue1} 
SuOIWE9 Se] ‘SJ929p Se] juaweuuelpronb 11ANO9E! 
e JUOJIINSS Inb sle|qep Se] 2109 ap yueyow ua 
‘sajoenje,p #9Bue oun no ejoeaje eun #sn919 UO ‘seo 
99 SUEP ‘9/JPOUI aoejins Ua abeAwiquias aye 


‘aUNDeYO a US eJeMaUI 

un s10Ae A yop ji,nbsind s9edss | ep sxeoyje SuIOW 
uonesI]hn GUN SI0J9}N0} JUO} Segyoue Se] ‘29EJINS 
ue abeAe|quies np senbnsuejoeies snje} se] sed 
unpoid eu seayouen ue ebeAe;quias a] : eBeyUeAe 
211ny ‘sebeanes sjayoap sap Uo9npe1 e] 8}!|I98, 
eBe{ejque:1 sp a1uabh 99 ‘esno u3 ‘yuewuessinoque p 
 Sepoui saine se] anb syayoap ep euuo] Jed 


. JeIAIX] Op yo ZeB ep sulow ynpoid |} S81qW099p Se] je 


sioq ep Sjeu98p sa] ‘senoq se] sje] ‘Xneloods sJe499p 
ep je SJeyoep ep soyuenb seyjed ep juewessinoque | 
e Jnoyns juelAUO9 abeAejquias ap epouu aD 


‘seJyne sep 
seun sal] sajuepuedepui juos Se9youes} SB] Se]NnOL 

| ‘6109 B 9147ne UN 2SN919 US UO ‘dus JS asso} 
un, nb seq ‘sejueuisione seauoue] ep NO sayoued)} 

E| Bp UOIJEACIXS | op JUBUBAOIC 2119} Bp BYONOD 
eun,p S}2U22p Se] 81ANn0981 UO ‘eouinol e] ep UY P| Vv 
‘aBeyoedwoo ne aynsue apesoid ‘assoj 2j Suep 2Jse1 
~ nb “azoping un ‘jweweBbseyo 1nej juesie1ep A sind 
‘gssoj np piog ne nbsnf syeyoap saj juayod suoluueo 
saq ‘jewed 9] 29edse,] enb ulo] Issne sgyoued} 


e] :8Buojoid jned uC ‘wnwixew ne sesjeu OE 


ep af1e] je See 6 ep apuoJoid esuoueu] eun suep © 


e1puede sa] e je SJaydap Se] 129edu09 e a}SsISuOD 
epoujoui ayeo :saoyoue! ua abeAvjquiasay : 


‘XN9}N09 }sa JueweBeueuwure INI} Je INaUa}xe,| ap 
euodde 9139 siopred yueASp JUSWAJANODAI ap jauayew 
ep sayjuenb sapuei6 ap jusBixe ‘ules1e} ap Senpuaj}9 


saJseA ap Juadn990 S|! : SJUelUSAUOOUI Sep Juepusde, © 


juaquesaid juewessinojue,p Xnal| S89 ‘ejqiuodsip 
e9edsa, ap youd uaweutlejd 181n ap ue 1ej9eduw09 
sa] PJOGE,P 1ne} |! ‘SIOJa}NO| “sjJaydap ap SaWJoua 
sajuenb sap 1nojue,p jeued ajja sew ‘xnejnpuo 
no ajuepi99e ned uIe119} ap senpuaje sepuesb6 

"ap eyssesou ebeAejquias ap epoyjow 2p99 


| “aasuoyne arewixew sneyney 
e| auBlaye rejque1 a] anb ao e nbsnf isure epasoid 
uO (‘« uonenajeuns » ejjedde,s ane eun,p snssep 
-ne aanyis sjeyoap ap arjdweas eJo84e, 71) 'SNssap 
-jed BdUaWILUODAJ UO ‘aljdwal jsa Sajoanye,p 
e9Bue1 aiaiwasd ej enbsio] ‘sing ‘anne eun e91owe 
Ua UO ‘apeAn0o9el je eljduue1 Jsa ejoane eun,nb 
Seq ‘« ajosrje » eun ajjodde,s ‘juawasAnodel op 
asaiyew ej Sudwos A ‘eafejquei | Isule UONIS e7 


.* (8118) e] ap Juewejeniqeu) 


QUSU! 8191je Sp WD G| Sp JNO} 9} ,1AN0981 - 


uO ‘Saja Sl01} ap INeyney sun jusuBieye sayoedwoo 


Sjey99p sa] enb sep ja ‘inof anbeyo ep uy ej 


VW ‘WO GZ & Op UOJIAUa,p Say9n09 Ua 12Zop}|inq un sed 
; sassaiduos ja snpueds sioje juos inb ‘syaydap sal] 
juayodde A suoiues9 sap sind ‘ure118} un,p e2euins e] 
 pioqe,p atedaid uo :29eyuns ue abeAvjquias #7 : 


‘“ayipow soeyNns 
ua ebeAejqual aj je saeyoues ue eBeAejquei el] 


‘goeuns ue aebeAejquial 9] : Sapoyjaw sepueif siou) - 


8]SIXE || ‘Sesnainobu suonIpuo9 sep suep eNnyoaye,s 


SJeU99p ep juawassinojua,| ‘21121}U09 NY ‘Seinpso 
Sap ajeu-ajad essejua UO, NO [OS 2] SUEP Nod} UN 
queweduuis yno} sed ysa,u JUaWassinojus,p nel] UN 


juaulassjnojua,p sapoyjeyy 


LNAWASSINOANS.C XNA3NM S30 NOILdAI9NO9 V1 


‘eunedied e juo1e1newep 9] sinoque juos A Inb 

sjaysep sa] anb Jsajadde as 1ne} || "IUSWEUUOIIAUS | 

inod ajqissod enbsu no} Jaysidep ep uye 

‘uoljeyiojdxe uos jueinp anb eone ISsne eouejlIenns - 

eun abixe Juowessinojua,p nai] a] ‘aunjouue} es saide 

awa ‘SIOJ8MNOL ‘S8A1291991 SUY SEP B JasijNjNed 

a, suoje yned uo ‘juawasneloipn! 2196 ye n5uos uelq 

1S9 JUeWassinojua,p nel 8] 1S ‘UOHeJeHaA e] ap ajuRld 

~ Kuo sind ‘aue] ap essiede ayonod un,p 21An0981 

aj uo ‘aysedes e 1dwes 35e |1,nbsio07 “seurese}nos 

xnea sap uoljeuIWe]}UO9 eB 11U8191d e Baple 

inb xnajiGse puoj e uleu9} UN JS JUBWASsiINojUa,p 

nal un,p yuswabeuswe,| inod jeep! Jo1pue 7 

‘JuaWASsiINOjUa,p XN8I| Sap SJ9A QUILUAYOR 2179 

‘@J09Ua Op sjeydoep sep ejsai 9} ‘(19194981 ‘asin! 

‘asinped) « H » € Sep UONeoI|dde,p no sjey2ap sap 

uononp91 ap Sededyjo YO} sowwesHoid sep asAneo 
ua SIW JUa!e S2AI99/09 Sesneiquiou ep anb uaig 


‘aAud 1n9]99$S Np JU9A9/91 Sa1jne,p ‘juayo|dxe 

sa] nb seyjedisiunw sep ajaiidoid eB] juos xnall 

S99 8p SUIEU99 ‘eoUIAO!d eB] Bp JUaWAssiNojua,p XNneI 
00+ | Sa] Suep sosodep juele]e O1eJUC us synpoid 
S}2U929p Sep 001 ‘d 06 ap Said ‘seAnsneuyxe ssauuop 
sap suopassod snou ajjenbe] inod seuue aieaiwep — 

el ‘6861 U (191) IeUUOnNNSUI Je [EI18WW109 
‘jeusnpul sineyses se] Jed jnpoid 358 (001 ‘d 09) 


” ese1 9] enb sipue} ‘januepises ineyoes np jueuuanoid 


S}9U99p S99 ap CO} ‘d Ob UOJAUZ ‘S8pijoS sjeyoap ep | 
Sauuo} 9p SUOI||ILW OL UOJAUS juesinpoid seuuayejuo 
selsnpul se] je uonemndod eB ‘oguue enbeya 


SLHHOId S4Q LNAWASSINOANA.1 


JUSLISUUOIIAU 


OUBIUO ; qu P 
: 2661 MAAIH 


IRSNENNOEURE | 


JUSUIUOJIAU 3 


-MOTRRECENT 


INSIAINOHIANS 


ENVRONMENT 


Drames. 


Mer ‘Environment 
WINTER 1992 CE Environnement 
‘ = , mano ‘ 


INCINERATION OF GARBAGE 


Incineration is the controlled burning of wastes to 
reduce their volume and in some cases to recover 
energy from the incinerated waste. On average, a 
municipal solid waste (MSW) incinerator leaves a 


residue of about one-third of the original waste. This — 


residue, in the form of bottom and fly ash, often 
contains many toxic substances. In addition to 
garbage, different types of incinerators may be used 
to burn biomedical and hazardous wastes. 


Ontario has five existing garbage incinerators and 
one approved facility nearing completion. About 
400,000 tonnes per year of garbage is burned. That's 
nearly four per cent of all solid waste from residential, 
commercial, industrial and institutional sources 
combined. Since April, 1991, the construction of new 
garbage incinerators has been banned because of 
various environmental problems associated with 
incineration and their incompatibility with waste 
reduction programs. 


INCINERATION TECHNOLOGIES 


For large scale plants, handling 300 tonnes of © 
waste a day or more, wastes are usually deposited in © 


a storage pit where a crane grapple loads the furnace 
feed hopper. Small scale plants, handling less than 
300 tonnes a day, generally use a large tipping floor, 
and a front-end loader fills the feed hopper. 


Mass Burn 


-Mass burn incineration plants generally incinerate 
wastes in a one-stage operation. There is no prior 
processing except for the removal of large, bulky, non- 
combustible or explosive wastes. Some mass-fired 
plants can handle more than 3,000 tonnes per day. 


Ne | 
There are approximately 400 plants worldwide with a 


total capacity of about 200,000 tonnes per day. Mass 


_ burn systems are used in the Greater Vancouver 


Regional District, British Columbia, and in Quebec 


City. 


Modular 


Modular incinerators involve a two-stage 


operation. They have a primary chamber and a 


secondary chamber. Waste is placed into the primary _ 


. chamber and burned. The gases produced in the 


primary chamber by the combustion process are then 


‘burned in the secondary chamber. This approach 
_ reduces the amount of waste gases to be controlled 


as compared to the one-stage mass burn process. 
Examples of modular units include the energy from 
waste (EFW) plants in Charlottetown, PET LU 


_and Brampton, Ontario. 


Semi-suspension 


Semi-suspension systems consist of a furnace 
which allows fuel to be injected to help the burning 
process. These systems require shredding of 


materials and removal of non-combustible materials 


before incineration. An example is a facility in 
Hamilton, Ontario. 


Fluid Bed 


Fluid bed incineration is the combustion of wastes 
in a bed of material, usually sand or a mixture of sand 
and limestone which has been “fluidized” by the 
injection of heated air at the bottom of the bed. 
Fluidized bed incinerators are generally noted for 
their ability to accept a wide best of fuels or 
matures of fuels. 


Pyrolysis 


Pyrolysis is the process of disposing of organic 
garbage without using air (oxygen) but by using heat. 
With this type of system it is usually better to shred 
the waste to provide a uniform feed size for the 
pyrolysis reactor. Applying heat distils the waste into 
carbon products consisting of carbon gases and a 
charcoal residue. The condensable gases may be 
collected in a storage tank to be burned later, 
converted to chemical products or treated and 
discharged. The non-condensable gases which are 
not used to heat the pyrolytic reactor are normally 
used as a fuel for energy recovery. 


Although pyrolysis systems have been built, there 
are no commercial facilities operating in North 
America. Problems have been found with fuel 
processing, combustion and poor quality emissions. 


ENERGY FROM WASTE 


Some incinerators, called energy from waste 
(EFW) plants, generate energy in the forms of steam, 
electricity and hot water. This means harnessing the 
escaping heat from the combustion process and 
channelling it into something practical such as 
warming a building. EFW plants burn paper, wood, 
vegetation, plastics, rubber and other wastes. In 
practice, energy recovery is often needed to try to 
make an incineration plant economically viable. 


Plants that separate and recover material before 
incineration may produce waste pellets that can be 
sold elsewhere as a fuel. Such plants are referred to 
as refuse derived fuel (RDF) production plants. EFW 
plants can be designed to burn RDF or RDF in 
combination with other fuels such as coal. 


ENVIRONMENTAL CONTROLS 
Fabric filters 


Also known as baghouses, fabric filters are 
commonly used in industry to filter particles which 
flow from the incineration process. Waste gases pass 
through these permeable bags. Periodically, the bags 
must be cleaned by shaking them mechanically or by 
reversing the air flow removing the accumulated 
particles, which are collected for landfill disposal or 
recycling. ? 


Cyclones 


Cyclones are also commonly used in industry to 
control particles. Cyclones transform the incoming 
gas stream into a double vortex. The gas spirals 
downward in the outer part of the cyclone and upward 
in the inner part. The particles in the gas stream 
move to the outer part of the cyclone and spiral 
downward to an outlet, where they are collected for 
landfill disposal or recycling. | 


Gas scrubbers 


Gas scrubbers are used to remove the gaseous 
components and particles of the incinerator 
emissions. Various wet and dry scrubbing systems 
are available. À wet or dry chemical agent is used to 
bond with or react to the gases to form small solid 
particles. In many cases, acid gases are neutralized. 
Other gases may be captured. Wet processes usually : 
make it necessary to treat the wastewater before 


_ discharge to the sewage system. Dry scrubbers 


generate a solid waste which requires landfill disposal 
or recycling. 


Electrostatic Precipitators 
Electrostatic precipitators send an electric charge 


between plates that attracts particles in the stack. By 
themselves, electrostatic precipitators cannot meet 


current emission standards since their purpose is 


specifically to remove solid particulate matter in the 
gas stream. A state-of-the-art emission control © 
system would consist of a gas scrubber in 
combination with a fabric filter. 


ENVIRONMENTAL PROBLEMS 
Air emissions 


Even with the newest emission controls, all 
incinerators release pollutants. The pollutants vary 
according to the type of garbage burned. They can 
include nitrogen oxide, sulphur dioxide, hydrogen — 
chloride, metals and organics such as dioxins and 
furans. Some of these pollutants contribute to global 
warming; many are toxic. Eventually, they settle in 
soil and water, adding to the cumulative toxic load on 
the environment, which can have a detrimental effect 
on human health. 


Very little is currently known about the health risks 
presented by incineration. Air emission tests usually 
have been conducted on new facilities operating at 
peak performance. There is little data available on 
how incinerators perfom under the full range of 
operating conditions. Emissions may also vary 
considerably over time because of the makeup of the 
waste stream is not always the same. High 
concentration of plastics, solvents or other highly 
volatile materials will result in surges in toxic 
emissions. | 


Incinerator solid wastes 


Incineration does not make the garbage _ 
disappear. The burning process creates bottom ash 
and fly ash. Bottom ash is the material that doesn't 
burn and is left at the bottom of the incinerator after 
all combustible materials are gone. Fly ash is the 
material trapped by the environmental controls in the 
stack. These ashes form a substantial amount — 25 © 
to 40 per cent by weight — of the original quantity put 
into the incinerator. In Ontario, fly ash must be tested 
and if it is toxic it must be treated. or disposed of in a 
special hazardous waste landfill. Bottom ash need 
not be tested and can be disposed of in a landfill site. 
Toxic metals such as mercury, copper, lead, zinc and 
cadmium have been found in ash. Excess amounts of 
these toxics can create health problems. 


¢ Mercury damages the central nervous system. 
+ Copper dust can irritate the nose and tle 
respiratory tract. 


_ e Lead can cause high blood pressure and nerve 


damage. 

+ Zinc dust can cause coughing, fever and muscular 
aches. 

+ Cadmium can cause kidney damage. It is known to 
cause birth defects in animals. 


Nuisances 


Heavy truck traffic can become concentrated in 
areas near an incinerator due to the large amount of 
garbage needed to make the plant viable. Noise and 
odours from incinerator operations also may be a 
nuisance for the community. 


ECONOMICS OF INCINERATION 


Garbage incinerators are expensive to build and 
operate. A plant handling between 300 and 400 


tonnes a day would cost about $50 million to build, 


and about $65 to $70 a tonne to operate. A plant 
handling 3,000 tonnes a day would.cost more than 
$1 billion, and about $40 to $50 a tonne to operate. 


Several factors contribute to capital and operating 


costs of incineration facilities. 


+ Number and size of incinerators, boilers and flue 

* gas cleaning devices 

¢ Trucking of solid waste to the site and ash from the site 
+ Staffing requirements 

+ Land and buildings 


_+ Ash disposal 


+ Recovery of recyclable materials prior to incineration 
+ Recovery of heat from the incineration process 

+ Air pollution control equipment 

+ Repair and maintenance 


COMPATIBILITY WITH THE 3RS 


Incineration is not compatible with the Ministry of 
the Environment’s waste management strategy that 


_ encourages Ontario’s citizens to adopt the principles 


of a “conserver society.” Through policies and 
programs based on the 3Rs (reduce, reuse and 
recycle), the ministry promotes widescale waste 
diversion from disposal in the province's residential, 
industrial, commercial and institutional sectors. With 
these programs, the Ontario government expects to 
meet its waste reduction targets of 25 per cent in 
1992 and 50 per cent by the year 2000. Incineration 
is not compatible with this strategy for a number of 


reasons: 


¢ Instead of reducing waste production, incineration 
demands a constant supply of garbage to be 
economically viable. For large incinerators, 3,000 
tonnes per day are needed to make the plant 
profitable, even if it means shipping garbage in from 
other places. Recycling and incineration compete for 
the same materials in the waste stream. The 
recycling of materials such as paper and wood may 
mean that the remaining waste stream has 
insufficient heating value to support incineration. 


+ Some of the incinerated wastes includes valuable 
materials that could be recycled. This in turn, hurts 
the economic viability of recycling programs, such as 
the Blue Box. 


+ The large amount of money that is spent to build 
and operate incinerators takes away financial 
resources that could be put towards the more 
environmentally sound approach of 3Rs programs. 


+ Incineration removes incentives for manufacturers 
to reduce excess packaging and to make products 
which are reusable and recyclable. 


+ Even when incinerators produce energy as a by- 
product, this is a very inefficient process. More 
energy can be saved by recycling materials than by. 
burning them. Solid waste is not a very good fuel, 
partly because it is often too wet and because of 
extreme variations in composition. 


¢ The disposal of hazardous fly ash in landfills 
contributes to the stockpile of toxic wastes which 
already exists and degrades our environment. 


+ Incineration competes with the development of new 
environmentally responsible “green” technologies and 
materials. 


GARBAGE INCINERATION BAN IN ONTARIO 


In April 1991, Ontario Minister of the Environment, 
Ruth Grier, announced a ban on the construction of 
new garbage incinerators in Ontario. The ban does 
_hot affect the province’s five existing garbage 
incinerators and one approved facility near 


‘completion. However, the Ministry of the Environment. 


is reviewing the Certificates of Approvals and 
monitoring requirements for these facilities. The 
incineration of biomedical waste, wood and 
hazardous waste, as well as the burning of untreated 
wood continues to be permitted but is being reviewed 
as a disposal option. 


For more information on waste issues contact: 
Environment Ontario 


Public Information Centre 
Telephone: (416) 323-4321 


1-800-565-4923 
135 St. Clair Avenue West @®, 
Toronto, Ontario M4V 1P5 | A) 
PRINTED ON 
Bed ht | his 


2281 #S8ld 


| €26+-S96-008-L 
Lzev-e2e€ (Qi) : euoudejo1 


GdL APW (oueluo) ojuoio 


JSONO 1129 ‘IS enueAe ‘GE 
UOIJEULIOJUI,P 811U89 
OLEJUO JUSLISUUOJIAUT 


: B 168S01pe,8 ‘S]0U929p Sep uolsef 
el ins sjueweuBjesue ep ce 41u8}qo 1n0d 


‘uonsenb UO OSILUOJ JSO OYIPI|EA eS sre ‘asiuued 
8J00U8 }S9 9]}I21} UOU SIOg ep je xneseGuep s}eyoep 
Pp ‘sIOg ap ‘xNedIPaUWO!g s}Jeyoep ap UOIBIQUIOUI,7 

‘SUONE][EISUI S80 e JUaNbijdde,s inb souelleans 
B] Ep seoueBixe Se] Je UOI}ESUO}NE,P SIE9HIU89 So] 
JOSIAQ! BP SuUdejue E JUBWEUUOIIAUZ,| OP 818]SIUILU 
e] ‘luepuede) ‘eeulue] enbseid 1S8 uoljoru]suo9 
B] OP INJ89 Iu ‘eoUIAOId eJ Suep uoreyo|dxe ue elap 
sineyesouloul buis sey sed Syono} eu UO!}DIPsSjUI, 7 
‘OURIUC US SINE}PJAUIOUI XNEEANOU BP UOIJONU}SUOY 
B] HESIPIEJU! ‘OUEJUO,] OP JUELIEUUOIIAUT | 

OP 81SIUILU JOUET) YINY euW ‘E66 [Ae U3 


OIHV1NO N3 SHYNALVYANIONI XNVAANON 


30 SYINYLSNOO 3d NOILOIGUSLNI.1 


-senbiyyedwAsooe sunpoid sep je seiBojouyoe} 
sep juiod ne e4yeuu 1nod seAojdep Suoye se] 9848 
UOINEAWUOD US 61}UE SJBYOEP SEP UOIJEJEUIOUI,] « 


‘xnesebuep s}eyoep ep JUeWESsINojuS,p 
xnel| Sej zed JUSUISUUOJIAUS | B sSOduu! 
neepe} 8] ejueuuBNnE sjoAue Sep UOIEUILUI9,7 « 


‘Seu960191ou Seu} 

Je Sepiuuny dou} JUSANOS JUOS SI! : S8;qusNquuoo 

SUOQ S8.} Bp Sed ]U0} au SEPI[OS SJ8U29p 

$87] ‘uOIj2JouIoul enb e1B1eu9,p alL0U098 | 

e oPejueAep enqujuo9 seJereuu Sap 9681949091 97 

“edb S91] sed JS9,u SNSS901d 89 ‘SJ9U99p sep 

UONSNQUIOD eB] Ep sso} seBeHep aiBieus] ap siyed 
BUN YUSSIII]NE SuNayesQUIOU! SUIEYSO IS BIG + 


‘Sa1qe194981 Je sajqesiney syinpoud | 

sep senbiqe} e je Synpoid ses 1e|Iequueuns Ep 

A9 e OUISNpul,| sed eGesnooue,U UONBJAUIUI, 7 « 
"*xNe}USWOUUOJIAUS 
syiyeseduui sep ejduu09 jueuuer] IN ‘« y » 
€ sep uoneoidde p sewuwes601d sep suep senseaul 
. quaie}9 Sa]j9 IS juouueBes snjd segsij!jn juaI21es 
: SINEJIOUIOU! SOP UOIJE]IOIAXE.] 9 UOI}ONIJSUOOD 

P| juessiinojbue, Nb saejqesepisuod SEWLWOS Se] « 
‘anaiq 


e}I0Q E] AP INjeo ewwoo eBejo901 ep sewuwesBoid 


SOP ENbIWOUODS SWIGeIA EJ E INU UONBI9UIOUI | 
ep yoedse 185 ‘s09194901 O19 jueleunod 
inb io SOP JUOS SOJOUIOUI SJOYOEP SUIEWODH » 
"Sse|qusnquod 
Sine|lIelu SINE] 8p UN SIN8}EJOUIAUI XNE BAgiUe 
sioq el 8 Jeided 9] enb sajje} sasenew ep 8621949814 
07 ‘SI9U99p Ep xXnJ} 8] SUBP J8ANO1] ES jJuelenod 
inb sejqejoA0e Severe se] ISSNe as1j1n oye 
Jeo ‘eBejoAes ne e9U811N9U09 We} UOI}EIQUIOU!,] « 
‘UOI691 e] ap 1N8U9]X8] E S}EYyOeEP 
sep JOYOIEYO Jejje IN} i,nb enbiduut 2189 1S 
eueuu ‘oyoedes eulad e seuuorjouoz 1nod 1nof sed 
S}OYOEP EP SEU} 000 € 1U8491nbe1 Sune}yesQUIOU! 
SO! se ‘sjayoep ud jueJSu09 uodde uN _ 
se|qe]u81 8119 JNOd JUONSSE99U SINOJPIQUIOUI SO] + 
: suosies Sasnesquuou ep 1n0d e1Bojens 
ene9 9e4e ajqedu09 sed }S8,u UOIJRJOUIOUI 7 
‘0002 UE. 191,P 004 ‘d OS SuloW ne,p 39 2661 
ue JUBLIESSINOQUE | B SAUIJSEP JUSLUS|PULOU S}EYyoep 
Sep 00! ‘d SZ Sulow ne,p JUeWeUIWEU9891 8] OS 
‘SJOU99p SEP UOI]}ONPE! Ep 818IJEULU US SJ98/qo ses 
eipuleye isule e1edse JUOWEUJEANOB 87 ‘olHejuO. 
OP JOULIONNWSU! }6 |BIOJOWLUOD ‘J811SNPUI ‘}enUEpIsEL 
Sin8198$S SO] SUEP S}EYDEP SEP UOI]IONPE E] OJEA We} 
GOISIUIPY 9} ‘(18194981 ‘JASINNG! “O1INP91) « H » € Sep 
uoneordde | ins sepucj seuwes6od ep je senbiyjod 
ep SSILUGIUS,| 124 “UOIBAIOSUOD EP 9}9100S EUN,p 
sodiouud se] se}dope e oue]uO. EP sue4oy9 se] je 
souue/{o]io se] 18621Nno9U8 p ENA US JUELLIEUUOIIAU | 
ep 81e1SiuIlu e] sed so {ojdep sjeyoep sep uonsei 
_OP SUOHE SEP 61}U00UG,| B BA UOIJEJOUIOUI, 7] 


« 4 » € S3Q NOILVOMddV.1 13 NOLLYVHANIONI.1 


‘U9lJOJJUS,] je uoreiedoi e] + 
‘UONNIIOdIUE SJINSOdSIP SE] + 
‘UONEJOUIOUI,| 
ep enssi enblueu elBieu9, ep uoresodnoo! EJ + 
‘UOIJRIOUIOUI | 
yueAe se1q2194981 Se8ljeuu Sep UOIe19dn991 E] 
‘SO/PU99 SEP JUEWIESSINOJUE P Sie} S8] 
‘sjueu!}2q SEP Je SUI218} Sep UOISINbOe,| 
‘OJAN80,P-UIEUI E] : 
‘JUELESSINOJU9,P Nel] 
ne nbsnf seipued sep uodsue:] ap 19 JNEyes9UIOU!,| 
e nbsnf sjeu99p sep uodsue1] ep sie} Se] + 
14 ‘SUOISUBWIP 
Sine] }@ UOI}SNquOO ep zeB sep uoneinde,p 
syusodsip OP 18 SOlBIPNeYO 8p ‘SINO} Bp SiquOU 8] + 


: SIN9JBJAUIOUI SEP UOI}EYO|dxe,p . 


$109 Sep J6 SUOIESI]IQOULUI Ue sesuedep sep 
uoljejuewbne,| 8 JUENQUIUOO suNneyoR} suNsIsNid 


‘euuo] Jed $ 0S & OP OP JUSIBIeS UOH}E}VO;dxe,p 

SIEJ} SOS JO OJINJ]SUO9 B SBOP Op PuelIW 

un,p Snjd 118181n09 1nof sed syeyoesp Ep Seuuo] 000 £ 
ep eyoeded eun,p 1N8]PJAUIOUI UN “SgzgUIOU! SJ8U929pP 


ep euuo] Jed $ OZ E SQ EP JusIBIES uoneO|dx8,p 


S124} Se] 18 SEI|OP OP SUOIIL OG 12181009 UNO! 


ed souuo] OOP & 00€ Ep sUOeded OUN,p sNeyeJ9UIOUI 


UN,P UONOMUISUOD ET “SEABIO SOI] JUOS SUNEyes9UIOUI 
SOP UONE}O}GX9,p 18 UONONSUOD EP $}NOD Seq 


NOILVHANIONI.1 3d 
SAN0INONO93 SHNSLOV S37 


:‘SUOJIAUS SOP SJU8PIS91 S8] JOPOLUWOOU! JUsANed 

SINOPO Sa] je ua EB] ‘sN|Ideq ‘sejqejuel 8119 

Jnod sjeyogp ep seyjuenb sejueuodui,p jueseinbes 

suneyesguioul Se] 429 ‘8J2IP9UULUI UOI91 E] SUEP 

SUOILUE9 OP UOHENOUIO E] ep uorejJueuuBNeE eyeu eun 
Joulesjud,p enbsu ANayesQuIOU! UN,P UdI}EyOdxa,4 

SOOUBSINN 


‘soyeyug6uod SuOIeWO}eW 
sep yesneo |! nb gjengs jJuO xNnewIUe se] INS SIeSsse 
seq ‘sejeugs SUOIS9] Sep Jesned jned WNiwped 8] + 

‘Saulejnosnw suneynop sep je. 

BJAG! E] “nel | JouieJjue jned OUIZ ep eJelssnod RB ° 
‘SOSNEAJOU SUOISO] SEP. 

Je ejjegue uoisueuedAu, 1euiesjue 1ned quojd 6} - 
‘SOINAUOANS se110}211dS81 S8IOA 

se] Je ZOU ©] JOJUII yned eJAIn9 ep eJeissnod RB] « 
Jequso xnesueu 


ewueisks ne POS SOP 6SNE9 GINQIOW | + 


e e e e 
ior 


: ejdwexe sed ‘gues e] JNod enbsu un Jejueseid 
juoanod xne}EW SBD Ep SE9A9|9 SUOI}E1JUSOUOD SEQ 
“"WNILUPRO 8] je Quod 9] ‘oUIZ 8] ‘SJAIN 9] ‘21N918UU 

8] EWILUOD senbixo] xnejauu Sep sioed Juauuarjuoo 
SO1pu89 SO] ‘OJIBUIPIO JUBLUOSSINOJUS,P nel] UN 

SUPP SO9UILUIS 9119 JUAN S8][9 :SAPANO| S81PU89 
se] JosAjeue,p aulesseo9u sed ]Se,u || “xnesobuep 
S19u99p 1n0d juswessinojue,p nel] UN suep 

SQUILUIS 8139 JUSAIOP SJ! ‘SENbIXO} JUOS SILS “SQUILUII9 
8119,P JUBAE SOSÂIEUE 01J9 JUBAIOP SJOAUS Se] ‘OLEJUO 
UZ ‘SOJOUIOUI SJOU99pP SEP je}0} SPIOd np — OO} — 

‘d op & 02 Ep — ejueuodui jueuweAej84 UOIOdod 

__ @UN Juejues91d91 Se1pu89 SEQ “SEUIWEYO E] Ep 
uonnodue syusodsip sa] Jed sa1odn991 Snpisgi se] 
JUOS S|OAUS SE] ‘eq JOIE Se|q!}SNAUO) seeljew 
se] $6}NO} ENb seide isneyes9uIoU!,| EP puo} ne 

yue}sei inb Sejq!sNquu09 UOU SNpIsE Se] JUOS SEPINO} 

SOJPU99 SE] ‘SIOAUS SEP ]9 SePuNo; Sespused sep 

jJueuua/du09 UOIISNqWOD Ep SNPIS91 Se ‘s}Jeyoep 
$9] JUBLUS}9|dLUOD sed YMU}Ep eu UOIJEIQUIOU, 7 ~ 
UO/}B1SUJOUI,| BP S8PIIOS SNPISPY 


‘001616 snid 

dnooneeq eles suoissiwe sep QVUOIXO} E] ‘SOINEIOA 
$91} SO9UB]SQNS S81JNE,P NO SJUEAIOS EP ‘senbijse\d 
soJeneuu ep eHbejusdnod yO} un jueuue1duu09 
SJOYOEP sel IS ‘eduoxe 124 “JOJOUIOU! B SIW 


_ SI8U99P SEP 9USJOAIP EpuesB E] Ep UOSIEI UB e1ne, & 


SIO} OUN,P JUBLUE|QeJapISUCD 18UPA JUOANE SUOISSILO 

Se] ‘19}J9 UZ ‘JUOLLOUUOIJOUO} BP SUOIHPUOI Sel}Ne,p 

SUEP SIN9J2ISUIOUI SBP SUOISSILUS SO] ANS S8I|ION281 

‘919 JUO SO9UUOP Ep Ned 591} slew ‘JUSWUEpPUEI 

ulead B JUBUUOIJOUO} SUOIJE]IBISUI S8JBANOU 

Sap INS S99n)98}J 919 JUO SesAjeUe Seq ‘OlUES El] 

INS UONCIQUIOU!,| OP S}OjJe SO] JOUILEJEP Ep ayjenjoe 
einey,| e JUeyeWed snou SeguUOP ep ned sei) 


‘ejues e] Nod enbsu un juejueseid 

}8 JUBWEUUOIIAUA,| Bp SEeNbixo} SeouR}sqns 

ue eGseyo e] juejuewuBne sji ‘Nee,p S1n09 se] 

SUPP NO 10S ne JU9QUO]O1 SJ! PUNY ‘senbixo] juos 
xne 9Jju8,p dnooneeq jo 8qoj5 np jueweyneyoos ne 

. UNION SIUBNI|Od seo Ep suleEYeD ‘SOUUBIN S8] 
Je SOUIXOIP Se] euuu09 senbiueBio sjuenjjod sep je 
xnejgw sep enb isure eueGoipAy,p esmojyo 8] ‘e1ynos 
ep epAxoip el ‘e1oze,p epAxo, e1pusidu09 jueaned 
SI ‘S919UIOUI SJ9U99pP ap ed] 8j UOJES JUBIIBA 

sajeles syuenyod se ‘enbuoudsouwuje uonnjod 

ep BdINOS EUN JUOS SINEJEJOUIOUI SE] ‘S1U8981 SNjd S8] 
uonnijodaue sy1sodsip Sep S9]0p JUOS SIs EWOW | 


enbueydsoune uonni|Od 


XNV.LNAWANNOUIANS SIW37140Hd 


“89891Je uonnodnue euue)sÂs un 
Yesennsuoo ZeB ep 1nejesnde un 98e juewuejuIoluo9 
9SINN SJUBIYY SNSS1 eB sNeyeredgs un 


‘xnezeBb xn]} np SepIjos seue;noed saigne sey enb 

OUILUII9,U |! 129 ‘aJUBSIYNS UOINOdNUe sinsew eun 

sed onsuos ou ewelsAs ep dA} 89 ‘inejeioulout, 

ep eeUILEU) E] SUBP Sejnoiued se] 181489 

ep jueyeuuod ‘sonbejd xnep eue enbu1999 jue1n09 
UO} UN 1u9919 senbne]so19819 sineyeudisgid sey 

senb/181501198/9 SinejeydI2814 


solo Â0e) no sinojue 01]9 
JU8AIOP INb Sepljos snpisgi Sep ynpoid ey9es e10A Jed 
uoijeinde,p 9pe901d 87 ‘sinoBe se] suep S89S1819pP 


_juelos eu seje,nb JUBA Segsn xne9 Sep jUSWETE) 


| ueinbei epiluny 8104 Jed uoresnde,p epedcid 
07 ‘soides e139 jueanod zeB se1jne,p ‘sEesijesjnou 


juos sepioe zef se] ‘seo ap dnoonesq sue ‘sepljos ~ 


seinoied sayjed sep 1euu0} 4nod ze se] 9848 
eg no euiqu09 as Inb anbiwiyo jueBe un juesiin 


S|] ‘epIWNy 8104 Jed no BYydeS elo4 Jed zef sep - 


uorjeind9,p seuueysÂs Sinaisnid 8JSIX9 || ‘SJ2U99P Sep 
uoI}SNqU09 E] EP SJO} Sia ZeB se] je sanoiued sal] 

JOUILUI|9,P UOHOUO} 1nod UO ze ep suneyeindg seq . 
ze6 ep sinejeindz 


“6681949081 


no juewessinojue Jed SeguIUUl|g JUOS Sar|iende, 

seinoiyed se] ‘1N898||09 UN SJOA 81]U99 E| SUEP 

eynsue Jo11dSe Se] AP 19 1n919]XE,] S19A Sanorued 

Se] JOUIEI}US,P JOLUIOd euu9]SÂs 89 ‘21ju89 UOS 

ue ejuepue9se ej21ids BUN J9 aU01949 Np 1n81191X8, 

-B eJUepu,,sep ejeuids eun ze xne 81199pP UO} 

Je juenyye xnezeb jueINOD e] SUEP E;]qnNOP UO}IIGQUNO} 

un JU89J9 S|| ‘SI9U99P SEP UOIISNQUO) E] Ep 

$10] Seynpoid sanoiued sa] seuiuu1j9 1nOd 811SNput, 
ae INSUULBINOD SOSIIIIN ISSNE JUOS S6U0/949 Se] 

seu0/949 


“0668194981 no juewessinoque Jed SEUILUI|g ENS 
PRI Jed JUOS SNnpisas Se) ‘seguuosuidue sa/norued 
se] 2:060j9p INb eSJ8AUI 4IE,p JUBINOD UN JUP919 
‘ue no juewenbiuesou jueyBe se; ue juewenbipouod 
S@AO}EU 9119 JUSAIOP ‘UOIISNqUUO) ep ze6 se] sessed 
ye} UO sjenbsep sJeAb.} e ‘seqeouuod soes se] 
‘uonsnquo) e] sed sooBeBap senoiued se] 1919dn991 
Jnod suneyeseuioUu! Se] SUBP JUSLULWEINOD S9SINN 
JUOS S]UBIY SNSSI} e Sinejesedos se] ‘SJUeIYI} SOBS 

e suneseissnodgp ep wou 8] SNOS SNUUO) Issny 


Sjuesyy SNSs}} e Sineje1edes | 


NOILNTIOdILNV S111ISOdSIG 


“UOQIBY 8] SUULUO9 ‘Se|qSNAUON S8J}NE,p 

98AE UOSIEUIQUO9 US 19-XN99 18/11 NO ‘SJ8U29P 
ep Ayed e Snu8]qo Sa|qi}SNqUiO9 sep juewaenbiun 
1[nuq 1nod senduco e139 JUeANed elBieus ue 


| _ SJOU99P SEP UOIJELLIOJSUE!] Op SOUISN Se ‘SJEU29p 


ep sued e Snu9]qo Sa[ql}sNqUO9 ep uO!}ONpod 

ep seuisn,p 116e,S || ‘91qISNAUUOO BWLUOD 81PU8A 

Se] 18 S1eU99p Sp selised sep eunpoid jueAned 

UONBIQUIOUI | JUBAE S919NEUL SEP Uoe19dNn981 

e] J 1} 8] JUO} Inb seuisn se ‘Ineje/euIou 

UN,P 9PIIGeIA B| e aulessadgu }se aiBeU9,p 

uolesgdnogs e] ‘JUSLUIS|PISUYE) “ONOYDINOkO 

e] 19 Senbijse\d se] ‘seje]o oA souerjeuu se] ‘sioq e] 

. Yaided 9] anb Ssenp issne xneugyew Sep JU81euIauI 

a161eu9 Ue SJEYOSP SEP UOIEULO|SUE.) Ep SeuISN 

$8} ‘ejduexe sed 89yIp9 un JEyNeYd 1nod juSsI}I}N,| 

Je SJOYOEP SEP UOIISNQUIOD ke] ep SiO] EY!NPOId 

Anejeu9 E] JU818dn991 Seulsn sey ‘epneud nee, ep 

10 9}1011}08/9,| OP ‘INedeA e] BP e1inpoid JNOd s}eyoep - 

se] juesi]nn ‘eiHious ue S}EUOEP SEP UO!}EWOJSUPL} 
ep seuisn Sajodde ‘suneyesguiou! SUP 


_… BIDH3N3 N3 S13H930 S3d NOILVNHOASNVHL 


-seuuejqoud SUIEU99 JU9S0d SUOISSILU9 
sep aujenb aujaid eB] 9 UONSNQWOD E] ‘S8[qiSNquO9 
Sep juewue}e1) 97 ‘Weed enb suiowu yos 


~ uonellejsui,p edA 69 anb jaya UE ejquues || ‘PION np 


enbuewy ue uorelIojdxe ue jueuueljen)9e 1s6,u EdA} 
69 OP S/PIOJOLULUOD UOIE][E}SUI EuNONe ‘SUNUJSUOI 
919 Juale esÂjo1Ad e sineyeseourou: sep enb ueig 


“elBieue,p uore18dn981 Op Sul} Sep e 
GIQNSNQUUOD SWILUOD S9SI]HN JUOS 1N9}9291 9} JOJUBLUI]E 
inod sosin sed juos eu inb sejqesuepuod uou 
ze6 se] ‘soute sind soyeu] no senbiwiyo sunpoid 
Ud SIJOAUO9 ‘Se]NQ 9119 8UNSUE 1NOd JIOAIESE UN 
suep sa1odn991 6139 juoAnod seqesuepuoo Zeb se7 
"UOqIeYD Op SNpisE Ud 38 SeNbiuoqued zeB sjueJeIp 
US SUUOJSUBI} SE] 19 SJOYUDEP SE] ESiUOqUeO 1N8]EU © 
eB] ‘euebowoy uode} ep 1n9)9891 9] JoJUOWUI|e,P Ue 
Sjeu99p Se] JeJeNbiyogp ep ejqei691d 150 |! ‘epgoold 
eo sueq ‘(eueBAxo) 41e,p eouesqe.] ue seu 
: ‘yneyeyo eB] 8p 1949, Snos senbiueB1o s}ayoep sel] 
eue, p jeuuod nb epesoid un 15e esAjo1Ad e7 
ashjoiAd 8 sineje1eujou] 


‘se|qsnqui09 ep SeBuEIeU SJU919IP 19 Sa[qSNqUIO9 
ep ewweb ejSeA eun ‘saJel}eW EP 9J9UPA 
epues6 eun 161d699e,p eBejueae,. luejuesaid 8sipin 
yy] @ SuNeyes9uIOU! S87] “}] NP Puc} Ne PNEU) JIE,P 
uonoelul,| sed sesipiny 919 quo INb ‘xneyo e eueld Ep 
Je ejdges ep eBurjow un jueweesouof ‘seeljeuu EP }| 
‘uN JNS S9]N1Q JUOS SJ8U99p Se] ‘ewWE}SAs 89 SuEQ 
ESIPINIJ HU] 8 S1N8}8JQUIOU] 


‘(oue]UO) UOWIWeH e edA] 89 Bp uone][e}sUI 
eun 9]}SIXe || ‘S2]q!SNQUO9 UOU SJeIJEUU SEP 21191 
e| 18 SJ]EYOEP sep eiqejegid abeyanbiyosp 8] eysseoeu 
Ineyesguioul,p edA} 29 ‘uO!es9UIOUI,P SNSS8901d 
8} 8198} Inb ajqusnquuod ap uONdeluI.p ewa}SAS 

UN,P 9JOP JNO} UN UA JUE]JSISUON SINEJEIQUIOUI SED 
uonselul 8 sinajeseuloul 


‘(oue]uO) uoydue1g 

ep je uopuo7 Ep ‘(‘3-"d-']) UMOJSHOUEUI ep 

elBJeU8 Ud SJOYOEP SEP UOIELLO|SUEI] Op SAUISN Se] 
Sup SINS}eI9UIOU! SJ} BP BANOI}O1 UO ‘919udsoWuJe | 
suep s9jeles 8118,p JUBA SE}IEJ} S91]9 JUSAIOP 

inb ze ap soujuenb se] auinpes ap jeuuod epoujew 
88D ‘2JIEPUO98S SsiquUeYO E| SUEP S9{NUq EYINSUS 
juos eueuuud 91quueu9 E] SUEP S}inpod uoI}SNqU09 
ep zeB se] ‘S91aUIJuI JUOS S]! NO sured e1quueuyo 
| SUEP S99e]d p10qE,P JUOS SJ0U99p Se] ‘811EPUOI9S 


UOISNQUIOD Ep 81qUEUN EUN,P je euleWd UONSNQUOD | 


ep 81QUEU9 EUN,P S8]0P JUOS S|} ‘Sede]9 xnep ue 
SJOYOEP Se] JUE|TUG SOJIEINPOUL SINE}PJQUIOUI SE] 
S81/8INPOUI $1NE}esGUJIU] 


‘SOUUOI}PUONI 
- UOU SJ9U99P Ep SIN9JEJAUIOUI SEP JUOSINN 2849) 
OP alj!A e] 2 (enbiuue}1g-81q10j09) seAnooue A, 

pues6 np jeuoi6es joujsip #7 ‘Anof sed seuuo} 000 002 
UOJIAUS,P 81810} 9y9ede9 eun Jos ‘epuouu ne eue 

60 OP SINE}JEIQUIOU! OOP UOJIAUE 8JSIxe || ‘Anof sed 
S}JOYOEP BP SOUUC} 000 € ep SNid ep ey9ede9 eun juo 
. SQUUOI}IPUOD UOU S}EYOSP EP SINEJEISUIOUI SUIPUON 
‘SOAISO[dxe NO Saiqisnquiod UOU ‘seyUueIquIOoUS dou} 


SEJEIJEW Se] 941191 UB UO Siew ‘eiqejeeud JUSWO}eL} - 


unone e SILUNOS jUuos eu SJoUudEp sez ‘edeje 

eines BUN UB SJeYoEP Se] JUsWE}ENqQeY JUE|qUG 
SQUUOIIPUOD UOU SJOUDEP Op SuNe}es9UIOU! S97 

SPUUO/}IPUOD UOU S}JEeYIEP Ep S1N9)BISUIUI 


suewebreyo ep 
S1WW9J} E| S}EYOEP Ep acy inb ejejuouy esneBueyo 
eun.p je ajue/noseq eu0}-eJejd eun,p S8]op 
juewajes9ueB juos ‘inof sed sj9498p OP seuuo] 00€ . 
ep SUIOW Op 1S9 E}Oeded P| JUOP ‘suNeyes9UIOU! syjed 
se7 “ulddes6 un,p ueAow ne Jno} ej SUEP SI 81}9,p | 
JueAE 8SSO} BUN SUEP sgsodgp JUSsWE}ENqey }UOS 
sieu99p se] ‘uno! sed snjd no sjoyoep ep seuuo] 00€ 
ep syoedeo eun,p ‘sunayes9uiou! SOJ5 Se] sueg 


SHN3ILYHANIONI.Q SAdAL 


‘SJeU99p 

ty uolnonpss ap sewues6oid SEP syn99fqo Se] 9848 
. QUAN9E 890 Op ouiqueduoou] ep je esod ejje,nb 
XNEJUBWEUUOIIAUS S9L19/q01d SI8AIP SEP UOSIEJ 

Ue OLLJUO US OPE! 8]9 E SINeyes9UIOU! XNEEANOU 
OP UOIOMSUOD EI ‘LGG} [Ae sindeg ‘jeuUONN su! 
1 JEUISNPu! ‘}BIOJOUUWOO ‘jaljUEpISE/ S1N6]99S Sep 


| JUBUBAOIC SEPI|OS S}EYOEP Se] SNO} Ep 00} ‘d euyeNnb ep 


Seid 110$ ‘SJEYOESP EP SEUUO} 000 OOF UOJIAU® EJOUIOU! 

OUEJUO.] ‘e@uUB enbeuy{ ‘UO!}ONIJSUOD EP BIOA 

Ue }59 UOIje||P1SUI SUN 39 SOUIAOId e] SUBP uoneIojdxe 
ue JUBWET|ENOe JUOS SuNEyes9UIDU! bUID 


‘xneseBuep sjayoep Se] Je xNesIpewoIg s}eyoep 

SQ] 181n1q JNOd S9SIHN ISSNE JUOS SuNeyes9UIOU!I,P 

_ sedA} seune.q ‘Sonbixo] ssouejsqns ep eiquuou 

pues6 un JU8ANOS JUEI}UCO — SJOAUE NO SEUBIOA 

SO1PpU99 Se] J9 SOPiNO| SO1PU99 Se] — NPIS91 89 

‘SO|[Uq SJ9U99P SEP SLUNIOA Np Se} a] JUBJUSSe1de 

UON}BJAUIOUI P NPIS91 UN jUesSInpoid xnediaiunuut 

SINEJeJQUIOU! Se] ‘JUSLUE|PIOU9T) ‘paid 

np sioj 996e69p eibieug,| ep eed oun 1619 dn901 e 

‘SD SUIELU99 SUP ‘}e S}JBYOEP SEP EWINIOA 8] 81INP94 

e OSIA IND 89191}U0D UOI}SNQUUOD Jed UOIJEUILUI]S,P 
9p990.1d UN }S8 SJ9U99P.S8P UOIBJAUIOUI, 7 


SLAHDQ SAC NOLLVUINIONL 


JUELJEUUOIIAU 3 
JUSWIUOIIAUT 


INAIMNENNGOEINNE 


OuBlUO 
@) ‘oy ns 2661 XIAIH 


MONTE RECENT 


_LNSIAINGHIANS © 


3 


ENVIRONIVENT | j == 


~~ quoaaanggy- ~ 


ENVIRONNEMENT — 


; Environment 
_ WINTER 1992 fé à &) Environnement 


Ontano 


NEWS BACKGROUNDER 


WASTE CRISIS IN THE GREATER TORONTO AREA 


+ The Greater Toronto Area (GTA) nee of five 
regional municipalities - Halton, Peel, York, Durham 
and Metropolitan Toronto - and 31 local 


_ municipalities. 


+ The GTA covers about 6,250 square kilometres, 
has a population of about four million people and an 
estimated 1.4 million households. About 2.4 million 
people work in the area. 


¢ The GTA accounts for: 
- 44 per cent of Ontario’s population; 
- 40 per cent of Ontario’s households; 
- less than one per cent of Ontario's land area. 


+ By 2021, the population of the GTA is expected to _ 


be about six million people. Urban land uses are 
expected to increase by more than 25 per cent in the 
area. : 


WASTE GENERATED IN THE 
GREATER TORONTO AREA 


Every year, industries and residents in the GTA 
produce about 4.3 million tonnes of garbage. . 
Residential waste accounts for about 35 to 40 per 
cent of the total and industrial, commercial and 


institutional waste for the remaining 60 to 65 per cent. 


+ In 1989, the amounts produced by the individual 
regions were estimated to be: 


-Metropolitan Toronto: 58 per cent or 2.5 million tonnes 
-Peel Region: 17 per cent or 0.7 million tonnes 
-York Region: 12 per cent or 0.5 million tonnes 
_-Durham Region: 8 per cent or 0.4 million tonnes 
-Halton Region: 5 per cent or 0.2 million tonnes 


WASTE DIVERTED FROM DISPOSAL 
IN THE GREATER TORONTO AREA 


¢ In 1990, Peel Region diverted about 21 per cent or 
171,973 tonnes of its waste from landfill sites, Metro 
Toronto diverted about 13 per cent or 312,127 tonnes 
of its waste from landfill sites, Durham Region 


_ diverted about 16 per cent or 56,925 tonnes of its 


waste from landfill sites and York Region diverted 
about 5.5 per cent or 25,000 tonnes of its waste from 
landfill sites. Waste diversion figures are not yet 
available for Halton Region. 


‘LANDFILL SITES REACHING CAPACITY 


¢ There are three, large and publicly-owned landfill 


sites and eight, small, publicly and privately-owned 
landfill sites open in the GTA today. The three large 


~ ones are Britannia Road in Peel Region, Keele Valley 
in York Region and Brock West in Durham Region. 


¢ The Britannia Road landfill site is located on 
Britannia Road, west of Highway 10. Peel Region 
owns and operates the landfill site which opened in 
1980 to serve the region. The landfill site has a 
Capacity of about seven million tonnes. In 1991, the 
landfill site received about 475,000 tonnes of waste. 


_ The site is capable of taking another 225,000 tonnes 


of waste before it is expected to reach its capacity in 


_ May or June of this year. 


¢ The Keele Valley landfill site is located in Vaughan, 
1.5 kilometres north-east of Maple, off Keele Street. 
The site is owned and operated by Metropolitan 
Toronto and accepts waste from Metro Toronto and 
York Region. The landfill site, which opened in 
November 1983, has a capacity of about 25 million 


tonnes. In 1990, the landfill site received about 2.7 
million tonnes of waste. In 1991, Keele Valley 
received about 1.7 million tonnes of waste. The site 
has a remaining capacity of between 7.9 million 
tonnes and 13.4 million tonnes. The site is expected 
to reach its capacity sometime between 1996 and 
1999. 


¢ The Brock West landfill site is located on Brock 
Road, north of Hwy 2 in Pickering. Like the Keele 
Valley landfill site, the Brock West site is owned and 
operated by Metropolitan Toronto. The site takes 
waste primarily from Durham Region. The site which 
opened in June 1975 has a capacity of more than 12 
million tonnes. Currently, it takes about 550,000 
tonnes of waste a year and has room for between 1.2 
and 2.6 million tonnes of waste. The Brock West site 
~ is expected to fill up sometime between 1994 and 
1996. 


_+ The landfill site in Halton Region reached its 
capacity in December 1988. The region has chosen 
another landfill site which has been approved under 
the Environmental Assessment Act. The site is in 
Milton and scheduled to open in late 1992. The 
municipality has been shipping its waste to a landfill 
operated by Niagara Waste Systems in St. 
Catharines and an energy-from-waste plant run by 
Occidental Chemical Ltd. in New York since 1988. 


RESPONSE TO THE PROBLEM 


¢ In 1989, the previous provincial government set up 
the Solid Waste Interim Steering Committee (SWISC) 
to deal with the problem of finding landfill sites for the 
GTA’s waste. The committee had two objectives. The 
first was to develop a long-term waste management 
system that would be in place by 1996. The second 
was to identify short-term sites which would cover the 
shortfall in waste disposal capacity between 1992 
and 1996. All committee decisions had to be 
approved by the councils of the five regions in the 
GTA. 


¢ In November 1990, the Minister announced the 
creation of public sector authority which was later 
incorporated under the Business Corporations Act as 
the Interim Waste Authority Ltd. The authority’s job 
is to establish three, long-term landfill sites in the 
GTA. One is to be located in Peel Region, one in 

_ Durham Region and one in either York Region or 
Metropolitan Toronto. The landfill sites are expected 


to open in late 1997. In addition, the Minister 
suspended the exemptions from the Environmental 
Assessment Act which had been granted to the 
proposed interim landfill sites in Whitevale and 
Brampton. She also stated that in the future all new 
landfills on undeveloped sites would be subject to the 
Environmental Assessment Act. 


* In early April 1991, the Minister made two 
announcements which directly affected the search for 
a solution to the looming waste crisis in the GTA. 

The Minister said that the search for long-term waste 
disposal sites would be confined to the GTA. She 
also banned all future municipal solid waste 
incinerators in Ontario. 


¢ In June 1991, the Minister announced a three-part 

strategy to resolve the waste crisis in the GTA. 
During the summer, the government began to put the 
strategy into action. 


-To accelerate waste reduction plans in the GTA, 


the Waste Reduction Office began to work with the 
five regional municipalities and a number of | 
stakeholder groups on a GTA-wide waste reduction 
plan. The inter-regional plan will include private and 
public sector initiatives. The group also started to 
discuss funding for 3Rs capital expenditures. 


. -The Interim Waste Authority started the search for 
. the three, long-term landfill sites with an extensive 
_ public consultation program on the criteria to used for 


identifying them. 

-To deal with the impending gap between expecting 
closing dates for the Britannia Road (late 1992) and 
Brock West landfill sites and the day when the three 
new, long-term landfill sites open in late 1997, the 
Minister directed Metropolitan Toronto and Peel 
Region to extend the lives of the Britannia Road and 
Keele Valley landfill sites. Durham Region was 
directed to build one or more transfer stations for its 
waste, which when the Brock West site closes will be 
taken to the Keele Valley landfill site. The Minister’s 
orders fell under the emergency powers granted to 
the Minister of the Environment under Section 29 of 
the Environmental Protection Act. 


+ In October 1991, the Minister introduced Bill 143, 


The Waste Management Act, 1991 for first reading. 


The draft act has two main thrusts: (1) Province-wide 
and (2) Greater Toronto Area-specific. 


Le 


+ The GTA-specific provisions of Bill 148 include: 


-Powers to the Interim Waste Authority to establish 
three, long-term, landfill sites within the GTA; 

-A description of the parameters for the selection of 
the three landfill sites including the areas of search 
~ and environmental.assessment; 

-Implementation of the Minister’s Reports which 
direct Peel Region and Metropolitan Toronto to 
extend the life of the Britannia Road landfill site and 
the Keele Valley landiill site. 


¢ The province-wide provisions of Bill 143 involve 

- amendments to the Environmental Protection Act, 
including enabling powers to make 3Rs regulations 
and to approve 3Rs facilities by a more efficient 
process. 


For further information, contact the Public Information 
Centre, Ministry of the Environment, 135 St. Clair Ave. W., 
Toronto M4V 1P5. 


Or telephone: 


Outside of Toronto 1-800-565-4923 
In Toronto (416) 323-4321 
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© Ontario 


MANDATORY CERTIFICATION OF WATER AND 
_ WASTEWATER UTILITY OPERATORS 


AN OVERVIEW 


By the summer of 1994 all aware of moe 


_water and domestic sewage treatment eae in 
Ontario must be licensed. 


‘The once to a mandatory licensing from a 

voluntary certification program was made by 

_ regulation under section 75 of the Ontario Water 
Resources Act. 


The ae licensing program will establish 
professional standards for Ontario’s drinking 
water and domestic sewage treatment plant 
operators. It will help to ensure consistently high 
standards of treatment throughout Ontario and 
will reduce water consumption by improving the 
efficiency of water and sewage systems. 


The licensing program, which has been voluntary 

since 1986, will affect the 6,500 men and women | 

who operate municipal water and sewage 

treatment plants and water distribution and 
sewage codon Bye: 


About 4,000 operators were certified under they, 
voluntary program. The remaining 2,500 
operators will fall under a provision in the 
regulation which will allow them to receive their 
licences - provided eye have the necessary 
Sap eucn ce: 


Training will Re available through a number of 
sources. They include the Ministry of 
Environment and Energy’s training centre in 


. Brampton and the Ontario Environmental . 


Training Consortium which is made up of 


representatives from 21 community colleges. The — 


Ministry of Environment and Energy will issue | 


_ the licences to qualified operators. 


THE LICENSING PROGRAM 
What is included. 


‘ All drinking water and domestic sewage _ 
treatment plants and water distribution systems 


and sewage collection systems will be included 
in the program. There are about 500 drinking 


water treatment plants and 418 sewage treatment 


plants. There are about 900 water distribution 


. systems and 600 sewage collection systems. 


Also included in the new program will be water 
treatment and distribution plants of the type 


which usually service camp grounds or summer 
cottage developments. These plants will have a 
special licence. The plants will include those 


1. which: 


+ pump more than 50,000 litres but less 
' than 100,000 litres a day; 
e are closed at least one month of the year; 
e-only disinfect the water; 3 
e use raw water of high quality. 


What i is not ioluded: 


_ There are some types of plants which will not be 


included i in the PrOEren 


. Water distribution plants: 


e which have the capacity to pump fewer 


than 50,000 litres a day; 
° which are privately owned and supply 
fewer than six private residences; 


¢ which supply industries, businesses and 


farms with water that is not for human 
consumption. 


Sewage works: 


+ which are ae eae owned and discharge 


into a sanitary sewer; 

e which are privately owned and serve 
fewer than six private residences; 

e drain agricultural land; 


¢ do not drain or discharge either directly - 


or indirectly into ditches, drains, wells, 


lakes, rivers, canals, springs, streams or 


. storm sewers. 


TYPES 


The plants and systems in the program will be 


divided into four types. The types will be: 


e sewage treatment plants, 

e drinking water plants, 

+ water distribution systems, . 
° sewage collection systems. 


CLASSES 


Each type of plant or system will be classified 


according to its complexity starting with class 


one and going up to class four. A class one plant 


will be a fairly simple operation such asa 
sewage treatment plant with only lagoons. A 
class four plant will be a complex operation, 


such as one Nr a three-step sewage treatment 


system. 


THE LICENCES 


There will be four classes of licences. They will 


correspond to the four classes of plants.and 


systems. Each licence will be valid only for the 


type of plant in which the employee works. 


Under the program: 


+ Plant and system supervisors must be 
licensed for the class and type of plantin . 
which they work. 

+ Operators-in-charge must be licensed for 
the type of plant and for the class of plant in 
which they work. 

e Operators, who are the staff who deal 
with the systems’ internal processes, must 
have a licence for the type of plant which 
they work in. Operators do not necessarily 

_ need a licence for the class of plant in 
which they work. | 
¢ Operators who do not qualify for a class 
one licence must get an operator-in-training 
licence for the type of plant in which ie 
work. 


REQUIREMENTS 


Most of the requirements for licences are based | 
‘on a combination of experience, education and 


exams. The exception is the operator-in-training 
licence. For this licence, the candidate only needs _ 
to pass an examination. The requirements for 
the four classes of licences are: 


1. À class one licence requires a grade 12 
education and one year of operating 
experience. 


2. A class two licence requires a class one © 
licence and three years of operating 
sta tig 


SUR Acte three licence requires a class two 
licence, plus two years of post-secondary 
education in a relevant program and four 

_ years of experience, two of which must be as 
an operator-in-charge at a class two or class 
three plant. 


4.. A class four licence requires a class three 
licence, plus four years of post-secondary 
education in a relevant program and four 
years of experience, two of which must be as 
an operator-in-charge of a class three or 
class four plant. | 


| THE TRAINING 


The training is available through a number of 
sources. They include the Ministry of 
Environment and Energy’s training centre in 
Brampton and the Ontario Environmental 
Training Consortium which is composed of 21 

community colleges which offer related courses. 
Several universities offer correspondence 
courses. The ministry issues the licences to 
operators who qualify. 


The certification office, which is operated by the 
training consortium, evaluates courses, 

: workshops, seminars and other related . . 
educational programs. The office assigns them. 


what is called a contact hour, which is one hour | 


_of classroom, laboratory or seminar work. A 
total of 450 contact hours is equivalent to one 
year of post-secondary education. | 


Courses to be offered in the 1993/1994 school 
year include gas chlorination, basic waste water, 


basic water, electrical awareness and small water 


supply. Not every course is available at every 
rose 3 


The 21 colleges which offer the courses are: 


Aisonquin College, tana 
Cambrian College, Sudbury 
Canadore College, North Bay 
‘Centennial College,Scarborough | 
Durham College, Oshawa 
_ Fanshawe College, London 
George Brown College, Toronto 
- Georgian College, Barrie 
~ Humber College, Rexdale 
. La Cité Collégiale, Cornwall 
‘Lambton College, Sarnia © 
Loyalist College, Belleville 
Mohawk College, Hamilton: 
Niagara College, Welland | 
Northern College, South Porcupine 
Sault College, Sault Ste Marie 
Seneca College, North York 
Sheridan College, Brampton 
. Sir Sandford Fleming College, Hager 
St. Clair College, Windsor. 
St. Lawrence College, Kingston 


THE EXAMINATIONS 
The certification office posts examination 


schedules in the Training and Certification 
- Newsletter which goes out to every certified — 


operator and classified plant. In general, exams 
are held in September and March each year at 
examination centres in four colleges - Fanshawe, 
Loyalist, Algonquin and Cambrian and ministry 
district offices in Thunder Bay, North Bay and 
Timmins. Examinations are also held at the 
Brampton Training Centre on the third Monday 
of each month, except July and August. 


SEASONAL OPERATORS _ 


Those men and women who operate the water 


treatment or distribution plants at camp grounds 


are required to take and pass the operation and 


maintenance of seasonal water treatment course 
before July 1996. The course is also offered 
through the training consortium and at 


. community colleges. 


GRANDFATHERING PROVISIONS 


All operators and operators-in-charge who were 


_ not certified in the voluntary program fall within 


the provisions of what in the regulation is called 
“the grandfathering clause”. In the new program, 
these men and women may receive their licences 
according to the type of plant they work in and 
its classification. To receive their licences, these 
operators and operators-in-charge need to meet 
three requirements. 


1. They need to meet the requirements for 
professional experience. For example: . 
_e a class one licence (a licence for a class 
_ one plant or system) requires one eat of 
professional experience; 
+ a class two licence requires three years of 
. professional experience | ina class two plant © 
or system; , 
e a class three licence requires four years of 
professional experience, two of which must 
be as an operator-in- charge i ina class suede 
plant or system; 
e a class four licence also requires four 
years of professional experience, two of 


which must be as an operator-in-charge of a 
class four plant or system. 


2. Before July 1996, operators need to pass an 
exam for the class for which they are 
licensed. If they do not pass it, then they 

will be licensed for one class lower than 

their original licence. For example, an 

operator who is licensed for a class three 

plant but does not pass the exam willbe _ 

issued a licence for a class two plant when 
_ the original licence expires. | 


Je Operators (or their employers) must pay the 
fees for the exams and the licence. 


MORE ABOUT THE LICENCES 


Under the licensing program, uncertified 
operators must apply for their licences by Feb. 1, 
1994. | RENE ce 


All licences, which cost $75, are valid for three 
years. Examinations cost $50. 


Licensed operators who want to upgrade their 
licences may do so one classification at a time. 
_ For example, a class two-operator may apply for 
a class three licence, but not a class four licence. 
This does not apply to operators who fall under 


the grandfathering clause of the regulation. They | 


will be granted licences for the class of the 
facility in which they work. : 


Licences are valid for five years after an operator 
has left the job, provided of course, the operator 
pays the necessary fees and renews the licence. 
But, an operator who allows the licence to ene 
must write an exam to get it back. 


For information about the courses please contact 
the Ontario Environmental Training Consortium 
office at 1-800-563-6555 or the Brampton 
Training Centre at 1-(416) 456-0266. 


For information about the examinations, where 
courses are offered, or for copies of Water and 
Waste Water Utility Operator Certification Program 
Guide, Ministry of Environment and Energy 
Training External Calendar and Education and 

. Certification Resource Guide, please contact: 


The Certification Office of the Ontario 
Environmental Training Consortium at 7510 


_ Farmhouse Court, Brampton, Ontario L6T 5N1; 


1-(416) 456-0266 or facsimile 1-(416) 456-2246. 


- For more information, please contact 


Giles Chevrier 1-(416) 456-0266. 
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A draft regulation to prevent the release of 
fluorocarbon refrigerants: Backgrounder 


On May 17, 1993, Environment and Energy Minister 
Bud Wildman announced a 30-day public comment 
period for a draft regulation that will prevent the 
potential release of tens of thousands of tonnes of _ 
ozone-depleting fluorocarbons from refrigerators and 
_air conditioning equipment. The regulation is 
expected to become law this summer. 

Some of these fluorocarbons - the most common 
are chlorofiuorocarbons (CFCs) — are released into the 
atmosphere when refrigeration equipment is repaired 
or discarded. These chemicals deplete the ozone layer 
in the upper atmosphere which filters out cancer- 
causing ultraviolet radiation from the sun. 

As part of its building-block strategy, the ministry 
is working step-by-step with industry towards the 
elimination of ozone-depleting substances. With this 
draft regulation and measures taken under the 
Ontario 1989 regulation, 90% of the sources of ozone- 
depleting substances will be controlled. These 
sources include foams, aerosols, and refrigeration 
equipment. 

Implementation of the regulation will include a 
training, certification and communications program 
that is being developed in co-operation with 
industry. 

In the coming months the ministry will be 
announcing steps to deal with halons in fire 
extinguishers and other ozone-depleting substances 
primarily used as solvents in the metal finishing 
industry. | | 


THE DRAFT REGULATION 


Refrigerants designated to be 
harmful to the ozone layer 

Refrigerants which contain chlorofluorocarbons 
(CFCs), hydrochlorofluorocarbons (HCFCs), or 
hydrofluorocarbons (HFCs) are designated as 
“ozone-depleting substances”. They are also called 
“fluorocarbon refrigerants” for short. 

These refrigerants are commonly used in domestic, 
commercial and industrial refrigerators, freezers, and 
air conditioning systems, referred to as “refrigeration 
equipment” for short. 


No venting of 

fluorocarbon refrigerants | 

No one can release a fluorocarbon refrigerant into the 
environment. Similarly, no one can add a 


fluorocarbon refrigerant into refrigeration 


equipment, such as for testing purposes, in a way 
that would cause the refrigerant to be released into 
the environment. 


Phase-out of CFC and HCFC 
refrigerants in motor vehicle 

air conditioning systems 

New car, truck, and other motor vehicle air 
conditioning systems installed after December 31, 
1995, must not contain CFCs and HCFCs. However, 
air conditioning systems with CFCs and HCFCs in 
service prior to that date may continue to be used. 
Only recycled CFCs and HCFCs will be available for 
servicing these systems. 


Fines and penalties 
The regulation will be passed under the authority of 
the Environmental Protection Act. Persons and 
companies convicted for offences under the act are 
subject to fines and other pe The basic fine 
structure is as follows: 


® 


For individuals: a maximum fine of $10,000 for 
each day that an offence occurs ona first 
conviction, and a maximum fine of $25,000 for each 
day that an offence occurs on each subsequent 
conviction. 


+ For companies: a maximum fine of $50,000 for each 
day that an offence occurs on first conviction, and a 
maximum fine of $100,000 for each day that an 
offence occurs on each subsequent conviction. 


In some circumstances, even more onerous fines 
apply and there can be a possibility of imprisonment. 


Who’s affected? 

There are four groups of people affected by the 

regulation: 

¢ Those who own refrigeration equipment such as 
homeowners, car and truck owners, Pee 
owners, and business owners; 


Those who repair and refill refrigeration 
equipment such as service technicians in the 
automotive and appliance industries; 


Those who sell fluorocarbon refrigerants such as 
refrigerant producers and wholesalers selling 
refrigerants to automotive and appliance 
manufacturing and service companies; 


Those who collect used refrigeration equipment for 
disposal and recycling such as municipal waste 
management and public works departments, 
salvage companies, and retailers who collect old 
refrigerators and air conditioners. 


Requirements for people who own 
refrigeration equipment containing 
fluorocarbon refrigerants 


As of January 1, 1994: 


+ They must have leaking air conditioners (vehicle 
and home) and refrigerators repaired and refilled 
by certified persons, These certified persons must 
have an “Ozone Depletion Prevention Card” which 
shows that they have completed a course and an 
examination approved by the Ministry of the 
Environment and Energy on the use and handling 
of ozone-depleting substances in refrigeration. 


They can have air conditioners (vehicle and home) 
and refrigerators dismantled and disposed of only 
after they have been tagged /labelled free of ozone- 
depleting substances by a certified person. 


They must have leaking refrigeration equipment 
fixed and tagged by a certified person before it can 
be refilled with a fluorocarbon refrigerant. 


They will not be able to buy fluorocarbon 
refrigerants unless they are a wholesale refrigerant 
supplier or they are a certified person. 


Requirements for people who repair 
and refill refrigeration equipment _ 
containing fluorocarbon refrigerants 


As of January 1, 1994: 


+ To fix refrigeration equipment, they must have in 
their possession an “Ozone Depletion Prevention 
Card” which shows that they have completed a 
course and an examination approved by the 

Ministry of Environment and Energy on the use 
and handling of ozone-depleting substances in 
refrigeration. | 


After they test refrigeration equipment for leaks, | 
they must puta notice or tag on the equipment. 
They must inform the owner of the equipment 
about the results of the test and keep records of the 
test for at least three years. | 


They can refi Il refrigeration equipment only if it 
has been tagged “leak free.” If the tag is more than 
six months old or if it looks like the equipment has 
been damaged, the equipment cannot be refilled 
with fluorocarbon refrigerants. | 


+ If they drain refrigeration equipment or determine : 


that it is empty, they must place a notice/tag on all 
refrigeration equipment indicating that it no longer 
contains the fluorocarbon refrigerant. 


+ They cannot dismantle or dispose of refrigeration 
equipment unless it is certified empty. 

+ They cannot throw out a storage container used for 
fluorocarbon refrigerants, and they must makea . 
reasonable effort to refill or recycle the container. 


Requirements for people who sell 
fluorocarbon refrigerants 


As of September 1, 1993: 


+ They must charge a minimum $25 deposit on all 
storage containers filled with a fluorocarbon 
refrigerant. They must take back every used 
container originally sold by them and refund the — 
deposit. 


As of January 1, 1994: 


_ © They can only sell fluorocarbon refrigerants ina 
refillable or recyclable storage container toa 
wholesaler or a certified person. Retail sales to 
uncertified persons will not be permitted. 


+ They must keep a record of every sale of a storage 
_ container of fluorocarbon refrigerant for at least 
three years after the date of sale. 


These requirements do not apply to manufacturers 
of fluorocarbon refrigerants who deposit the 
refrigerant directly into a tank vehicle or EEE 
equipment. 


As of January 1, 1995: 


¢ They can sell fluorocarbon refrigerants only in 
storage containers which are both refillable 4nd 
recyclable. 


Requirements for people who collect 
and handle used refrigeration 
equipment containing fluorocarbon 
refrigerants for disposal and recycling 


As of January 1, 1994: 


+ They can only accept used telrieeration equipment 
(also known as “white goods”) for dismantling, | 
disposal and recycling if it displays a tag or notice 
signed by a certified person that it is empty of 
fluorocarbon refrigerants. 


_ + They can dismantle, destroy or recycle a storage 


container that held fluorocarbon refrigerants only 
ifit displays a tag or notice signed Pye a certified 
person that it is empty. 


They cannot accept for landfilling a storage 
container with a label indicating that it contains or 
did contain a fluorocarbon refrigerant. 


PROVINCIAL ACTION TO REDUCE 
OZONE-DEPLETING SUBSTANCES 


_ Under Ontario’s reduction program for ozone- 


depleting substances, the following actions have been 
taken by the provincial government: 


¢ Ban on CFCs in aerosols in 1989. 


+ Complete phase-out. of CFC-blown foams by 
December 31, 1993. 


° Mandatory collection of mobile ee a (car, 


truck, train air conditioners and refrigeration units) 
since July 1, 1991. 


Le Working with industry, established a system for 


the collection and recycling of spent refrigerants. 
The province amended the regulations in 
September 1990 to set up an administrative 
infrastructure for stationary and mobile refrigerant 
recycling. 


The draft regulation banning the release of 
:_ fluorocarbon refrigerants will come into effect in 
summer 1993; the training, certification, and handling 
requirements will start January 1, 1994. Further 
regulatory measures are planned to prevent the 
release of halons used in fire extinguishers and other 
ozone-depleting substances primarily used as 
solvents in the metal finishing industry. 

Ontario was the first province in Canada to make 
laws which support the intent of the 1987 Montreal 
. Protocol for Substances that Deplete the Ozone Layer, 
signed by more than 60 countries. The Ministry of 
Environment and Energy’s goal is to reduce Ontario’s 
use of CFCs from the 1986 level by more than half in 
1993. In March 1992, the Canadian Council of 
Ministers of the Environment (CCME), representing. 
all provincial, territorial and federal environment 
ministries, agreed to the elimination of the 
production of CFC molecules in Canada and their | 
import into and.export from Canada, by January i 
1996. 


CFCs AND THE OZONE LAYER 


Chlorofluorocarbons (CFCs) area family of long- 


lasting synthetic chemicals that cause damage to the | 


ozone layer located 15-40 km above the earth’s 
surface. The ozone layer screens out certain types of 
ultraviolet radiation from the sun. This radiation can 

Cause skin cancer in humans and animals, disrupt 
crop growth and kill the phytoplankton food supply 
for fish in oceans. Over the past 20 years, the ozone 
layer has shrunk by an estimated one to three per 
cent, mainly because of the effect of the CFCs and 
other synthetic ozone-depleting substances 
containing chlorine and bromine compounds. The 
effect is made worse when the CFCs mix with 
volcanic ash. 

CFCs were developed about 60 years ago asa 
substitute for ammonia in refrigerators. CFCs are 
used as coolants in refrigerators and air conditioners, 
as well as blowing agents in foam product 

. manufacturing, as cleaning solvents for electrical 


components, and for use in aerosol sprays and 
hospital sterilization procedures (many of these 
applications have now been phased out in Ontario). 


Related to CFCs, halons are a group of chemicals that 


contain bromine. They are used almost exclusively in in 


_ fire-protection applications. 


FACTS AND FIGURES 


"© Ontario accounts for about half of the annual 


amount of the CFCs used in Canada. In 1986, the 
base year for determining future consumption 
levels, approximately 20,000 tonnes of CFCs were 
consumed in Canada. | 


¢ How CFCs were used canada for 1986 and 1989: 


1986 1989 
33% 044% 


oe 


Refrigeration & air conditioning 


Foam 42% 39% 

Solvent | Se 9% 12% 

Aerosol 12 % 0% 

- Miscellaneous | 4% 5 % 
. Total ; | 100% 100%. 


+ The total stock of CFCs in use in Ontario as a 
refrigerant is estimated at 40,000 tonnes. 


In 1990, an estimated 11,100 tonnes of C FCs were 
released into the atmosphere from ail sources in 


Ontario. 


CFCs have long atmospheric lifetimes of 70 to 100 | 
years. Only about 6.4 % of the total CFCs emitted 
are destroyed by sunlight by the time they reach 
_ the outer parts of the earth’s atmosphere. 


In 1992, about 270,000 home refrigerators were sold 
in Ontario. The total number of home refrigerators | 
and freezers is about 5 million. As well, in 1992 
there was a total of 600,000 window air 

conditioners and 1.1 million central air 

conditioning units in residential use in Ontario. 


« An estimated 48,000 to 60,000 home refrigerators: 
are thrown out every year in Ontario (including 


12,000 to. 15,000 in Metropolitan Toronto). An 


. estimated 124 grams of CFCs per discarded 


.@ 


refrigerator could escape into the atmosphere. | 


An estimated 3. 6 million cars and 500,000 ee in 


Ontario have air conditioning systems. : 


Approximately ‘ 90% of all cars sold in Ontario ir in. 


1992 have air conditioning units, most of which 
still use CFCs as the main coolant chemical. 


A recent Environment Canada survey of service 


- stations in the Ottawa area found that 60 % of cars 


have negligible amounts of refrigerant i in them 


when they à are brought i in for servicing; ie. the 


refrigerant has already leaked into the atmosphere. 


Approximately 13 kg of CFC-12 are required to fill 
the A/C. ‘system of a new automobile. The average 
car requires 0.4 kg per year for servicing. 


The Canadian Dermatology Association estimates _ 
. that over the past 25 years there has beena 400 % 
increase in the number of skin cancer cases for men | 


and a 250 % increase for women. 


Public comments . 
Send written comments on the draft regulation 0: 
“REFRIGERANTS REGULATION” 
Waste Management Branch 
Ministry of Environment and Energy 
135 St. Clair Ave. W. | 
Toronto, Ontario M4V 1P5 


For more information 
To order more copies of this publication or other 


. publications on waste issues, call or write: 


Public Information Centre 

: Ministry of Environment and Energy’ | 
135 St. Clair Ave. W. 

: Toronto, ‘Ontario M4V 1P5 
(416) 323-4321 or 1- 800-565-4923. 
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Ontario achieves 25 per cent 
waste reduction goal 


The province of Ontario recently has achieved a 


major environmental milestone. Through the efforts — 


of hundreds of municipalities, thousands of 


_ businesses, schools, hospitals, community and 


environmental organizations, and millions of Ontario 
households in 1992, we cut our waste by 25 % 


compared to the waste produced in 1987. . 


This percentage of waste reduction is per capita, 
and excludes waste that was transported for disposal 
outside of Ontario’s borders. 


How we did it~ 


By practising the 3Rs - reduction, reuse and recycling 


- Ontarians have shown that it is possible to make 
significant cuts in waste production, and thereby _ 


helping to protect the environment. 


Using the Blue Box, more than three million — 
Ontario households now help to redirect more than 


420,000 tonnes of valuable resources from landfill. 


The used paper, plastics, newsprint, glass, steel, 
aluminum and other materials are being re-processed 
into hundreds of new products, as well as being 
recycled back into fine paper, FRE and 
containers. 

About 800,000 Ontario homes use their serach 
composters to divert up to one third of their waste 


from disposal. Finished compost enriches the earth in 


lawns and gardens. Many people also separate leaf 
and yard materials for collection Fe, composting by 
their municipality. | 


Seven out of 10 Ontario companies have office 
waste reduction programs. Hospitals, government - 
buildings, more than 3,000 schools, and hundreds of 


industries participate actively in reducing waste. 


Here are some examples of the outstanding efforts . 


. by Ontarians to reduce waste: 


e J. M. Schneider Ltd., the Kitchener-based meat 
processing firm, has a number of initiatives 
encouraging the reduction of consumer waste 
through changes in packaging. Since 1987, sais 
continuous improvement programs that focus on 
waste minimization have diverted 50 % of their 
processing and office wastes from disposal. 


Toyota Motor Manufacturing Canada, in Canada, 

brought the philosophy “think globally, act 

locally” to the assembly line. They have reduced | 

- the amount of waste per car from 140 pounds to 7.5 
pounds, Co-operation from 1,100 employees has 

diverted 95 % of production and office wastes since : 

December 1989. 


Bell Canada’s Zero Waste Program has received 
much acclaim to date and is now being introduced 
in Bell Canada buildings across the province. Since 
July, 1991, the company’s offices in Thunder Bay 
have achieved a waste diversion rate of 80%. 
Currently Bell Canada is working with other 
businesses in the community in an effort to share 
their success. : 


The Mutual Insurance Group’s Green Team, in 
Waterloo, has generated enthusiasm and 
commitment in.its 2,100 employees and achieved a 
diversion rate of 80% since January, 1990. 


° Trent U niversity, Peterborough, has changed life on 


campus in an attempt to address students’ 
environmental concerns. Its grassroots approach 
has resulted in a diversion rate of 89 %, of which 
half is achieved by shipping food wastes to a local 
pig farmer. 


Ross Memorial Hospital, Lindsay, diverted 68 % of 
the hospital’s landfilled wastes between 1988 and 
1991. The hospital also diverted 24 % of its 
incinerated biomedical wastes. It expects to achieve 


a 45 % reduction in the combined amounts that are 


landfilled and incinerated by the end of 1993. 


Dave Johnson, owner and manager of Sundridge 
IGA, now makes 90 per cent fewer trips to the 
landfill. Much of the diverted waste is food and old 
corrugated cardboard. The food waste is used by 
local farms to feed pigs. The cardboard is sold in 
Toronto. Revenue from the cardboard sales is 
presently covering the shipping costs. Sundridge 
IGA is located about 60 km south of North Bay. 
Quinte Regional Recycling, in the County of Centre 
and South Hastings, launched the first Blue Box 
2000 program. The project has demonstrated the : 
potential diversion as a result of expanding the 
traditional Blue Box program to include 15 
different types of materials. The county is 
achieving a diversion rate of 35 % through this 
alone. — 


+ Akwesasne Reserve, a native community of 8,000 
near Cornwall, started its waste diversion program 
in mid-1989 and diverted 11 % in the first six 
months of 1992. 


Ontario's waste reduction goals ; 


Until recently, Ontarians had the dubious honour of 
_ being among the world’s biggest garbage producers. 
And with this honour came a heavy environmental 
price tag. Something had to be done to reduce the © 
mountains of garbage going to disposal. 

In October 1990, the Minister of the tenes 
announced two goals for Ontario: 

To reduce the amount of waste going to disposal in 

Ontario by at least 25 per cent in 1992 and by at least 

50 per cent by the year 2000. 


The goals are based on a reduction from 1.0 tonne 
per person of non-hazardous solid waste sent to 
disposal in 1987 by all Ontario households, 
industries, businesses and institutions. 

These are provincial goals. However, many 
municipalities and some private and public 


. corporations have adopted ser waste reduction 
- targets. 


In order to meet the provincial goals, i in February — 
1991, Ontario’s Waste Reduction Action Plan was 
announced. Its focus is the 3Rs: reduction at source, 
reuse and recycling. Practised in this order, the 3Rs 
result in a real reduction of materials going to 
disposal. Or seen in another way, practising the 3Rs 
also leads to the diversion of waste materials from 
disposal to productive uses. 

Implementation of Ontario’s Waste Reduction 
Action Plan, in combination with other key factors, 
has led to the successful achievement of the first _ 
waste reduction goal: 25% reduction of waste in 1992. 


' The next 25 per cent ee 


Having come this far, however, it is still easy to lose 
sight of how much more has to be done to achieve : 
Ontario’s second waste reduction goal: reducing 


waste by at least 50 % from the 1987 level by the year 


2000. The second goal may be an even greater | 
challenge than the first one; and achieving it will rely 
on even more co-operative action than before. 

The Ontario Government has passed a new law 


_ giving it the powers to implement Ontario’s Waste | 


Reduction Action Plan. For example, recycling will be 
mandatory in all but the smallest municipalities and 


. most major industries will need to have waste 
reduction programs in place. At the same time, new 
_ rules will make it easier for communities to establish 
recycling and composting facilities. New laws, just 


introduced, will give municipalities the unquestioned 
authority to plan, develop and operate recycling - 
facilities and to embark on aggressive waste 
reduction programs. An improved municipal waste — 
planning process will allow greater opportunity for 
public input into decisions on waste management 
that affect individual communities. 


~ Working in partnership with business, community 


groups and municipalities, the Ontario Government 


_is funding and testing new ideas for making products 
which use less material and energy. It is also helping 
the development of products which can be recycled 
or made of recycled material. Manufacturers also are 
being encouraged to become responsible for their 
products and the waste they generate. There will be | 
an added emphasis:on governments and business 
working together to develop strategies for expanding 
_ markets for used materials. Similar partnerships in — 
the areas of waste reduction education and training 
have been made with professional organizations, — 
non-governmental oran tonE and community 

ae colleges. 


Addendum: Measuring success 
It’s not easy keeping track of all the garbage that is 


_ generated and disposed of in Ontario. So how do we 
know that the 25 % waste reduction ee erally was 
achieved in 1992? 


First, we need a starting point to measure how far 


we've come. For Ontario’s waste reduction goals that 


starting point is 1987. 


Second, the way we measure progress towards the 


waste reduction goals needs to take into account 
population changes. That is why it is more 
appropriate to express the as in terms of pa ee 
waste reduction. 

Third, we need a standard unit for nUR re 
waste materials. Feasibility and convention are the 


guiding principles here. In Ontario, garbage quantity 


is generally measured by weight, usually i in metric 


- tonnes, rather than volume. 


The ideal is to account for the garbage produced by 
every home, ‘school or factory i in the province. But 
this is not practical. We can only approximate the 
amount of solid waste generated at source by the 
amount sent for disposal in municipal and private 


_ landfills. It is really the changes in overall waste . 


disposal tonnages that determine whether or not the 
waste reduction goals have been met. 

To address these i issues, the Ministry of 
Environment and Energy has been working with 
individual municipalities, the Association of — 
Municipalities of Ontario; and the Ontario Waste 
Management Association to standardize waste data 
collection methods. In June 1992, the Minister 
published. Initiatives Paper No. 4: Measuring Progress | 
Towards Ontario's Waste Reduction Targets, which. | 


includes à detailed classification method for wastes 


and recyclable materials. À computerized Waste 
Diversion Information System (W DIS) was set up to - 
document waste disposal and diversion data. 


_ KEY NDICATOR "0 0..." PA987 992 oe 


ONTARIO POPULATION*, | 

| WASTE DISPOSAL (Tonnes)** © 
ANNUAL DISPOSAL RATE PER CAPITA | 
WASTE REDUCTION ACHIEVED 


1987 1992 
8,883,000 | 9,624,000 
8,883,000 7,181,000 
1.0 tonnes capita ye 10.75 tonnes/capita/yr oS 4 
Re FAR 25% es 


É . x by 2 : 
+ : j I 
. 


* Source: Ministry of Municipal Affairs Annual Municipal Directory 1992. 


ai Residential and IC&I non-hazardous solid waste sent to disposal in Ontario jets waste that was shipped for disposal outside Ontario. 


at Rounded down to two decimal points. The a figures is 0.7461. 


¢ 


' The 116 municipalities operating waste disposal 
facilities and the 17 private landfills in Ontario were 
asked to provide disposal tonnages for 1987 and 
1992. Information for 1992 was collected in |’ 


September 1992 for the first half of the year and again © 


= in January 1993 for the second half of the year. 
. Information was provided to the WDIS by . 
municipalities and the private sector on a voluntary 
basis. The responses from 111 municipalities and 15. 
private landfills covered approximately 90 per cent of 
the province's population. 

The data gathered from the reporting 
municipalities and private landfills was verified 
through follow-up interviews and by cross-. 
referencing with data from other available sources, 
such as waste management master plan studies. 


Unusual variations between similar-sized or adjacent . 


municipalitiés, information gaps and discrepancies 
were identified and resolved. : 
Waste data for the non-reporting parts of the - 


province were then extrapolated from the reporting | 


parts of the province, based on comparisons of 
population, density and location. 

__ Waste that was transported for disposal outside the 

province was not included as part of the waste ~ 

reduction estimate. Rather, it was counted as’ if it had 

been disposed of in Ontario. The export data was - 

collected and analyzed for the ministry by an 

eS benet Done firm. ; 


Based on the ae received and analyzed, a 25% 


|: decrease in waste disposal tonnage per capita was . 


calculated. The 25% waste diversion estimate is 


derived from the best available information and is 
considered to be a conservative estimate of Ontario” s 
: achievenient:; 


More formation 


For more information on waste issues contact: 


The Ministry of Environment and Energy 


| Public Information Centre : 
135 St: Clair Ave. W. | 
Toronto, Ontario M4V 1P5 
Telephone: (416) 323-4321 - 
1-800-565-4923 
For information about waste reduction programs 


and services in your community, contact the 


department in your municipality responsible for 
waste reduction and waste management services. 
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Ontario’s new 3Rs 


‘Backgrounder 
_ INTRODUCTION ee 


On April 29, 1993, Minister of Environment and 
Energy Bud Wildman announced the Ontario 
Government's intent to implement a set of five new. 
_ waste reduction regulations into law in August 1993. 
Known as the 3Rs regulations, they will define the 
mandatory rules and requirements for reduction, 
reuse and recycling activities in the province. 


: Summary 


+ All regulations apply only to non-hazardous solid : 
waste from residential and industrial, commercial 
_and institutional (IC&l) sources. 

¢ Residential recycling and backyard composting 
programs will be required to be provided by all 

_ municipalities with a population of 5,000 or more. 

+ Leaf and yard waste composting will be required 
to be provided by municipalities of 5,000 or more 
which currently have a leaf and yard waste 


collection program. Leaf and yard waste collection ; 


and composting will be required in municipalities 
of 50,000 or more in population whether or not 


they currently have a leaf and Mat waste collection | 


program. 


Annually updated waste audits, waste reduction — | 
‘ workplans and recycling programs will be 

_ required for major waste generators in designated 
industrial, commercial and institutional sectors. 


_ENVIRONNEIVIENT. 


regulations: _ 


+ Packaging audits, updated every two years, and 

_ packaging reduction workplans will be required 
for major packaging users and importers in 
designated food, beverage, paper or chemical 
manufacturing sectors. 


e Recycling facilities may be digible for nor 


from Certificate of Approval requirements under 
the Environmental Protection Act, provided that 
certain standards are met. 


Implementation 
_ The ministry consulted widely on the 3Rs replies 
‘measures and is now implementing specific 


regulations resulting from these consultations. The 
implementation phase will be in three steps: 


Notice of Intent © 

The first step begins with the publication of a notice 
of intent and ends after a 90-day period (July 31, 
1993). The ministry wants to ensure that those 
directly affected by the 3Rs regulations are able to 


_ prepare for any actions they will be required to take. 


Specific details of the regulations are being made 


~ available during this first stage. 


Promulgation . 

The second step is the filing of the 3Rs regulations 
with the Registrar of Regulations. The regulations 
become law on the date they are filed and those 
affected must begin to take steps to comply. Soon 
after they are filed, the regulations will be published 


. in the Ontario Gazette. 


Compliance 

Setting compliance deadlines is the third step of the 
implementation process. The date that the 
regulations come into force will be used as the base 
date for the compliance deadlines, which will be 
included in the regulations. Most of the provisions — 
‘will begin to apply about six to 12 months from the 
date the regulations are promulgated. 


Background | 

. The new 3Rs regulations are part of Ontario’s Waste 
Reduction Action Plan, announced in February 1991. 
The action plan is the basic road map for reaching 

_Ontario’s waste reduction targets: at least a 25 per 
cent reduction in waste going to disposal by the end 
of 1992, and at least a 50 per cent reduction by the 
year 2000. The waste reduction targets are based ona 
reduction from 1.0 tonnes per person of solid waste 
sent to disposal in 1987 by all Ontario households, 
industries, businesses and institutions. ; 

The 1992 target has been achieved through the | 


efforts of hundreds of municipalities, thousands of 


businesses, industries, schools, hospitals and 


government offices, and more than three million 
Ontario households. Having come this far, however, 
it is still easy to lose sight of how much more has to 
be done to achieve the 50 per cent target by the year 
2000. That's why some rules and guidelines are 
necessary to keep the province on course. : 
Details of the regulations were first described in 
Initiatives Paper No. 1: Regulatory Measures to Achieve — 
Ontario's Waste Reduction Targets, released for 60-day _ 


= public consultation in October 1991. The consultation | 


period was extended for another 30 days in 
December 1991. A total of 344 submissions were . 
received from municipalities, affected IC&I, 
environmental, labor and community groups, and 
private citizens. Additional consultation took place . 
during public hearings on the Waste Management Act | 
(Bill 143) in January-April 1992. Informal consultation 
with affected groups continued into winterand => 


' spring 1993. 


IMPLEMENTATION SCHEDULE 


Effective date 


Required actions Affected parties - 
Residential recycling programs Municipalities in Southern Ontario July 1,1994 ~ 
Municipalities in Northern 
~ Ontario * | July 1, 1996 | 


Backyard composting, leaf and. 


Note‘ Date changes to July 1,1995 if : 
depot system is chosen for residential 
recycling program (see page 3).. 


Municipalities in Southern Ontario July 1, 1994 


- yard waste composting - Municipalities in Northern 
Ontario * ee July 1, 1995 | 
Waste audits and waste reduction Designated major IC&I waste _ six months from date of 
workplans generators | | promulgation ** oh 
IC&I recycling programs Designated major IC&I waste — 12 months from date of 
generators promulgation — 


Packaging audits and packaging 
reduction workplans 

Rules for establishing recycling 
sites Re ‘sites 


Designated major packaging users 


Owners/ operators of recycling 


six months from date of 
promulgation 


At date of promulgation 


* Territorial districts of Algoma, Cochrane, Kenora, Manitoulin, Nipissing, Parry Sound, Rainy River, Sudbury, Thunder 


Bay, Timiskaming and the Regional Municipality of Sudbury 


** Special conditions apply to designated construction and demolition Projects (See note on page 5.) | 


MunicipAL 3Rs PROGRAMS 


Source separation (recyeling) 


‘programs > 


All local municipalities of 5,000 or morein | 
population will be required to establish and maintain 
source separation programs (Blue Box waste 

‘ management systems). The ABS ie must include _ 


the following: 


-_ If garbage is accepted at a waste disposal site, — 
then recyclable materials must also be coi dias 
at the site. | | 

- Municipalities Been 5,000 and 15,000 
_ population in Northern Ontario may choose a 
_ depot system regardless of the type of garbage 
- collection operation. However, if this option is 
_ chosen, it must be implemented by July 1, 1995. 
¢ Frequency of curbside Blue Box collection is at least 


e All properties serviced by a Santeipal ate | 
collection operation must have access toa — 
reasonably equivalent recycling collection service. 


half that of curbside garbage collection. For | 
- example, if garbage is picked up once a week, then 
recyclables must be pe up within at least every 


- If garbage is collected at a depot, then recyclable | two weeks. 


materials must also be collected at the depot. 

_-_ If garbage is collected at the curbside, then 
recyclable materials must also be collected at the 
curbside. 


= MATERIALS TO BE COLLECTED BY MUNICIPAL SOURCE SEPARATION (RecvcLING) | 
PROGRAMS 


anus DORA MATERIALS 


BASIC LIST 
All materials mandatory At least two materials are 
ee à mandatory 
Ss Newsprint Eee Rue ae - Aluminum foil . | - Brick 
- Food and beverage containers - Boxboard and paper board _ ee cee 
. | | Rte - Glass 
made de eg aah ies Corrugated cardboard » - Gyps um 
2 ° ‘aluminum : ate : ms = Fine paper | Ve Leather 
ae glass ee anaes _ ~ Foam plastics -Metal - 
+ steel : oa - Magazines “Paper 
Ne Re ps - Plastic 
es ae pa sin - Textiles 
- Paper cups and plates -Wood 


- Rigid plastic containers 
- Telephone directories . a 
- Textiles (excluding fibreglass, ie | ee ie 
. Carpet). | 


x 


e All recyclable materials on the basic list are 
collected plus at least two materials from the - 
supplementary list. A municipality may include 
additional materials from a schedule of source 
separated materials in the regulations. 
Commingling, that is, collecting separated 
materials in a common compartment, is allowed. 


Measures are implemented to ensure materials are 
separated properly. 


Collected recyclables are transported to a 
municipal waste recycling site, to an end-user, a 
distributor who sends the materials to end-users, 
or to a waste disposal site. 


Reasonable efforts are made to ensure that the 
collected materials are recycled. 


Residents are provided with instructions on proper 
procedures for source separation and feedback on 

: how much material is being diverted from landfill. 
A communications program should also encourage 
residents to participate in the recycling program. 


An annual report is submitted to the ministry, 
describing types and amounts of materials 
collected and diverted from disposal. 


Backyard. composting programs 
Municipalities with a population of 5,000 or more 
will be required to implement a residential backyard 
composting program. The program must include the 
following: | 

_ © The provision of home composters to residents by 
the municipality at cost or less. 


+ The provision of information to residents 
publicizing the availability of home composters 
and explaining their proper use and installation. A 
communications program should also encourage 
home composting. 


Leaf and yard waste collection and 
composting 
Municipalities with a population of 5,000 or more 
will be required to compost leaf and yard wastes if 
they currently have a collection program for these 
materials. Municipalities with a population of 50,000 
or more will be required to implement a leaf and 
yard waste collection system, even if one is not 
currently in place, and compost the collected 
materials. A leaf and yard collection and composting 
program must include the following: 
e Curbside collection of leaf and yard waste, or the 
provision of depots for receiving leaf and yard 
wastes, or a combination of both. 


Transportation of the leaf and yard waste to a leaf 
and yard waste composting site. 


The provision of a leaf and yard waste cone tne 
site or the services of another such site. 


Reasonable efforts are made to ensure that he 
compost produced is used as a soil conditioner. 


Collected leaf and yard wastes are composted ata 
leaf and yard composting site or other composting 


site, applied directly to land by the operator of the 


system, or transported to a person who will 
directly apply the materials to land. 


The capacity of the leaf and yard waste system 
must be sufficient to deal with the ANS 
quantity of leaf and yard waste. » 


+ A communications program is implemented to 
promote public participation in leaf and shat 
composting programs. 

e An annual report is submitted to the Ministry à 
Environment and Energy, describing the leaf and 
yard system and the amount of waste collected, 
accepted, composted or applied to land. _ 


IC&I WASTE REDUCTION PROGRAMS 


Major IC&I waste generators 
As described in the table on page 6, major waste 
generators are large establishments in designated 
industrial, commercial and institutional sectors. They 
represent large, non-residential sources of waste. 
_ A large establishment within an IC&I sector is 
designated based on minimum size criteria such as 
building area or number of employees. Any 
establishment which is equal to or above the 
minimum size criteria must implement waste audits, 
waste reduction workplans and a source separation 
program. | 

In addition, owners of multcunit residential 
buildings with six or more dwelling units are 
À required to implement a source separation program. 


Waste audits and waste reduction 
wo rkplans 
| Doing a waste audit and preparing a reduction 
workplan are two complementary activities that deal 
… with the measurement and reduction of waste. 


- Waste audits 


A waste audit is a study that addresses the amount, 


nature and composition of waste.and the manner by 


which it gets produced, including the extent to which 
materials or products 1 used or sold consist of recycled 
or reused material. | 
The audit also assesses management decisions and 

policies that relate to the production of waste such as 
_ procurement policies and specifications for raw 


ue . materials, supplies and equipment. The audit looks at 


the reasons for the policies and how they can be 

_ modified to facilitate 3Rs actions and assists the 

~ generator in identifying He to introduce 
_ 3Rs activities. | 


If the designated waste generator is responsible for 


several establishments with similar activities — for © 


example a restaurant chain or schools under a school - 


board — then a single waste audit can be conducted. 
The initial waste audit must be updated annually. 


~ Anew owner or operator of a facility is not required _ 


to conduct a new waste audit if an audit was 
prepared by a previous owner or operator. 


Waste reduction workplans 

A waste reduction workplan consists of an organized 
set of activities developed in response to the 
information gathered during the waste audit. The 
plan must include reasonable ways to reduce, reuse 


‘and recycle waste, responsibilities for 


implementation, timing and expected results. 

The workplan also must be updated on an annual 
basis. If objectives are not met, the reasons can be 
determined and evaluated in the annual workplan 
review. Suitable modifications to the ir can 
then be implemented. | | 

As part of its implementation, the workplan is 
communicated to employees or people who work at a 
particular facility. À summary of the plan is posted 


so that it is visible to employees. Both the waste audit 


and the waste reduction workplan must be kept on 


file for five years. 


NOTE: Construction and rot projects started © 
before the regulation came into force have a compliance 
deadline of six months to implement the waste audit and 
workplan requirements. However, the audit and the 


. workplan need not cover waste generated during this six- 


month period. As well, projects completed before the end of 
the six-month period are exempt from the waste audit and _ 
workplan requirements. 


- Source separation (recycling), 


programs 


Designated major IC&I\ waste generators are required 


to implement a source separation program for _ 
specified recyclable materials which can reasonably 


be anticipated. Additional materials may be included © 


from the schedules of source separated materials 


which apply to municipal source separa 


programs (see page 3): 
As part of the source separation program, 


collection, handling and storage facilities must be 


provided for these materials. The generator must 
make reasonable efforts to ensure full use of the 
program and that source separated materials are 
reused or recycled. | 

The source separation program also must havea — 
communications component to instruct employees 
and users of the program on how to source separate, 
which materials are to be collected and in what form 


“the materials must be prepared. The communications 


Mauor IC&I WASTE GENERATORS DESIGNATED UNDER THE SRS REGULATIONS 


IC&I FACILITY/PROJECT MINIMUM SIZE 
RETAIL SHOPPING ESTABLISHMENTS 10,000+ m2 in floor area or — 
applies to owner of establishment that sells goods or services at retail to occupies space ina designated 
persons who come to the establishment — . retail complex and solely 
responsible for its own waste 
management _ 
‘RETAIL SHOPPING COMPLEXES de 10,000+ m7 in total floor area or 
applies to owner of a complex that contains premises occupied by retail + 
shopping establishments | te ta Peu 
a 
CONSTRUCTION PROJECTS | Construction projects | 
applies to person who, on his/her own behalf or on behalf of another — ~ 2,000+ m? in total floor area 


person, undertakes construction of one or more buildings including 
residential, industrial, commercial or institutional buildings. 


DEMOLITION PROJECTS . Demolition projects 

applies to person who, on his/her own behalf or on behalf of another 2,000+ m* in total floor area 
person, undertakes demolition of one or more buildings including _ 

residential, industrial, commercial or institutional buildings. 


OFFICE BUILDINGS | __ 10,000+ m2 in total floor area for — 
applies to owner of building used far offices — offices | 
* RESTAURANTS i 10+ full-time employees and/or — 
applies to owner of a restaurant, including take-out, where food or equivalent in part-time employees. 


__ beverages are prepared on site and offered for immediate sale to the 
public; does not apply to restaurants which co-operate in waste audits in 
retail complexes, office buildings, hotels /motels, hospitals, educational 
‘institutions. oe 
HOTELS AND MOTELS | an | 3 75+ units 
- applies to owners of facilities with sleeping accommodations for 
temporary stays, including inns, resorts or hostels. | 


HOSPITALS sue | _ Class A, Bor Fin PRG uAIGR 964, 


applies to operators of hospitals as defined under the Public Hospitals Act RRO 1990. 

* EDUCATIONAL INSTIT UTIONS ° | 350+ enrolled students during 
applies to operators of public and private elementary, secondary, 0 or calendar year at a location or 
vocational schools; training academies; colleges and universities; also any: campus | 

business facilities that are used for education _ . 

* MANUFACTURING ESTABLISHMEN Toe | + 100+ full-time employees and/or 
applies to owners of a manufacturing establishment equivalent in part-time employees. 


: * Designated facilities which drop below the minimum size in a calendar year remain designated under the regulations for another two years. — 


component also provides information to promote the 
program and feedback on the amounts of net 
_ diverted as a result of the program. 


Multi-unit residential buildings 

Owners of multi-unit residential buildings, with six . 
or more dwelling units, are required to provide a 
source separation program. The materials to be 


collected include: food and beverage containers made — 


of aluminum, glass, steel or PET; newsprint; and 
other types of materials which are collected i in the | 
local pparusipal Blue Box program. | 


MATERIALS TO BE SOURCE SEPARATED _ 


BY DESIGNATED MAJOR IC&l WASTE 
GENERATORS ~ 


eS eine siprojects 


Materials to be source. 
separated 
me . Construction projects corrugated cardboard, 
wood, drywall, steel, 
Z | concrete, brick 
ue Demolition projects 4 wood, steel, concrete; 
0 ee brick 
Manufacturing corrugated cardboard, 
_establishments wood, steel, fine paper, 
ie ee newsprint, aluminum, 
. glass, plastic * 
4 | Retail shopping - corrugated cardboard, 
establishments and fine paper, newsprint, and 
complexes, office food and beverage © 
buildings, hospitals, containers made of 
aluminum, glass 


education institutions 
| or steel 


Hotels, motels, corrugated cardboard, 
restaurants 
; food and beverage 
containers made of 
aluminum, glass, PET 
or steel 
* HDPE ju 


, pails, crates, CH LDPE film; EPS nee 
: reels, spools 


| MAJOR PACKAGING 
 USER* 


Food manufacturing | 


: Chemical and chemical 


‘fine paper, newsprint, and | 


. PACKAGING REDUCTION PROGRAMS 
| Packaging refers to all materials used to protect, 


contain or transport a product. It also includes 


_ materials which are physically attached to a product 
~ or its container for the purposes of het ached and 


communications. 

The regulation designates major are users to. 
conduct packaging audits and packaging reduction 
workplans. The audit and the reduction workplan 
account for all the types and amounts of packaging in 
the user’s products. 


ee Major packaging users 
Large establishments in four manufacturing sectors, 


and importers of products in these same sectors have 


been designated as major packaging users. 


DESIGNATED MAJOR PACKAGING USERS | 


MINIMUM SIZE 


establishments 
Beverage manufacturing | 100+ full-time 
|: establishments employees and/or 
Paper and allied product : ua part-time 
industry establishments** | employees 


product industry — 
establishments 


- $ 20,000,000+ cost to 
importer of the food, 
beverage, paper or 
chemical categories in 
the previous calendar 

year. | 


Importers 


* Designated packaging users which drop below the minimum size 
ina 


endar year remain designated under the regulations for 
another two years; importers for another three years. 


™ Not including printed material 


Packaging audit 
A packaging audit is an examination of the impact of | 
packaging on waste management needs, activities 
and opportunities. More specifically, the packaging 
audit must address the following: 
¢ Practices for obtaining and using packaging. 
e Types and quantities of packaging used in the 
products. 
¢. Reusability or recyélabilits ofa particular choice of 
packaging. : 
+ Extent of reused packaging. 
¢ Recycled content of packaging. 


e Environmental impact of Parner that becomes 
waste. | 

The audit identifies the links between these 
activities. For example, practices for obtaining and 
using packaging influence the design, specification 
and selection criteria that determine the type and 
amount of packaging used. The audit helps 
determine which of the factors in these practices ¢ can 
incorporate 3Rs. 

Finally, the audit examines the fate of packaging 
following its normal distribution pattern. This 
accounts for the amount of packaging which is 
reused, recycled or disposed of after it has reached 
‘ the consumer. 


Packaging reduction workplan 
The packaging reduction workplan uses information 
collected from the audit to reduce the amount of 
waste resulting from packaging. The workplan 
evaluates the opportunities for 3Rs implementation 
highlighted by the audit. 

The workplan must include, to the extent that is 
reasonable, actions which help to ensure: 


+ A reduction in the amount of packaging used. 


+ An increase in reused or recycled content of ne 

packaging used. | 

_¢ Anincrease in the reusability and drecycabit of 
the packaging used. | 

+ A reduction in the environmental impact of 
packaging that becomes waste. 


e A reduction in the burden of waste on consumers. 


The workplan must identify implementation - 
responsibilities, timing and expected results. A 
review of the audit and workplan must be done at 
least every two years. Suitable modifications to the 
workplan can then be implemented. A summary of 
the workplan must be posted so that it.is visible to 
employees. The packaging audit and packaging _ 
reduction workplan must be submitted, on request, 
to the Ministry of Environment and Energy UE 
seven days of the request. 


Additional rules for designated manufacturers 
Manufacturers of brand-name products under licence - 
or other contractual arrangements with an owner of 
the brand name, shall seek the co-operation of the . 


_ brand-name owner in the preparation of a packaging 


reduction workplan. The workplan must identify the 
names of the persons from whom the manufacturer _ 
sought co-operation, and a description of the co- — 
operation received. 


Additional rules for Mesiguated importers 


In preparing a packaging reduction workplan, an. 
importer must consider changing buying policies and 
seeking the co-operation of the persons from whom 
the importer buys products. The workplan must 
identify the names of the persons from whom the | 


importer sought co-operation, and a description of 
the co-operation received. 


RECYCLING FACILITIES _ 


_ The 3Rs regulations will make it easier to establish a _ 


recycling site for source separated waste, while. 

_ maintaining strong safeguards for protecting the 
environment. This will also accelerate the 
development of recycling capacity and complement 
other regulatory measures for municipal and IC&I — 
recycling programs. © 


: New approvals process 

Currently, Part V of the Environmental Protection Act 

(EPA) requires all sites which handle waste, whether . 

~ they process it or dispose of it, to obtain a Certificate 
of Approval. Recycling facilities also require a 


Certificate of Approval because they handle materials 


which are wastes or are derived from wastes. 

~ Under the new 3Rs regulations, a recycling site or — 
_ depot is exempt from obtaining a Certificate of 
Approvals for waste disposal if the proponent meets | 
certain siting requirements. As well, certain operating 


- requirements must be met once the recycling site is in 
_ operation. Failure to meet these requirements would. | 
be an offence under the Environmental Protection Act. 


The regulations designate three types of recycling 
facilities: municipal waste recycling sites, leaf and yard: | 
waste composting sites and municipal waste recycling. 
depots. 


Municipal waste BR sites 


A municipal waste recycling site is a facility that accepts ; 


only materials (source separated or commingled), as 
listed in the schedules of source separated waste in : 
the 3Rs regulations, and transfers them, with or 

. without processing, to secondary material markets 

_ for recycling into new products. Processing activities 
can include only: sorting, grading, sizing, cleaning, 

_ drying, deinking, size reduction, pulping, 
composting, baling, packaging or pelletizing. 

To be exempt from obtaining a waste disposal site 
Certificate of Approval, a municipal waste recycling 
site must have all buildings, processing and storage 
areas at least 50 metres from its property line. 


Operational requirements — 

° Processed materials must be shipped directly toa 
-user of the materials, a distributor, another 

| municipal waste recycling ie or a waste disposal 
site. | 

¢ Amount of materials allowed on site must, if there 
is processing: 


- beno more than 15 times the apace for 
material that the site is Lo. to process on a 
daily basis; and - 


-. total amount of incoming, outgoing, and in 
process materials must not exceed three times 
the monthly processing capacity or Ad m, 
whichever is greater 


No more than 2000 m° of materials are allowed on 
site if there is no processing capacity. 


Residual or leftover waste from processing 
recyclables must be less than 10 per cent of the dry 
weight of incoming waste materials averaged over 
a six-month period; and must be removed 
promptly for disposal. 
Reasonable care must be exercised to control dust, 
litter, odour, noise, rodents and other pests. 


Specific site plans, operational plans, emergency 
response plans and contingency plans must be 
developed and kept at the site until it ceases to 
operate. ° | 


Records,which must be maintained on site for at 
: least two years, must detail the types, quantities, 
sources, markets, processing and treatment of 
materials. 


e Signs must be posted in te locations 
showing hours of business, owner’s name and 
emergency telephone number. 


+ Only trained employees may be allowed to Spentts 

and maintain equipment; all employees must be 

trained in emergency procedures. 

Waste cannot begin to be accepted at the site . 

unless, at least 90 days prior to its receipt, written — 

notice has been given to the clerk of the 

. municipality (local or upper tier), property owners 

- within 120 m of the site, and the Ministry of 
Environment and Energy. But if the site does not 
actually begin operation within 180 days after the 
initial start-up notice is given, a new notice is 


required. 
Reasonable care must be exercised to prevent 
access by unauthorized persons. 


¢ All site areas for roads, parking, loading and 
unloading must be maintained in good condition. . 


Municipal waste recycling sites owned by or 
operated on behalf of a municipality also must 
submit annual reports to the ministry, describing 
the amount of materials accepted at the site, the 
amount reused or recycled, and the amount of 
residual wastes sent to disposal. 


Leaf and yard waste composting sites 


Leaf and yard waste composting sites are the central 
facilities to which source separated leaf and yard © 
materials are accepted only for composting. The 
wastes that the sites accept are limited to common 
lawn and garden materials, such as leaves, brush, 
tree trimmings or grass clippings. Food wastes from 
the kitchen are not allowed. 

A leaf and yard waste composting site is exempt 
from obtaining a Certificate of Approval for waste 
disposal and for air emissions, if buildings, processing 


areas and storage areas are located at least 100 metres 


from the site boundary and any body of water or 
water course. Once in operation, the site must meet — 
certain requirements. There are also specific quality 
control requirements for the use of the finished 
compost. 


Operational requirements | 
¢ Most operational requirements that apply to 


municipal waste recycling sites apply also to leaf 
and yard composting sites. | 


Leaf and yard waste may be stored for no more 
than four days before it is composted. Total 
amount of compost on site shall not exceed 18 ~ 
times the capacity for material that the site is _ 
designed to process in a month. 


Temperature of the compost mass in an aerated 
static pile or windrow composting system must be 


at least 55° C for at least 15 days; and at least 55°C © 


for at least three days in an in-vessel system. 


Windrow must be turned at least five times at 
regular intervals after the temperature reaches _ 
55° C; the temperature must be maintained after 


10 


the fifth turning. 

+ There must be a six-month curing period; during 
this period the compost mass must be SE at 
least once a month. 


e Records which must be maintained for at least 
three years must include daily temperatures of the 
composting mass (weekly while curing), 
operational and processing procedures, public 
complaints and responses, and laboratory analysis 
of samples; records for each shipment of finished 
compost, which must be maintained for at least 10 
years, must include the name, address, and 
telephone number of each person who receives the 
shipment. 


+ Finished compost must be sampled and Aie 
before leaving the site. 


Use of finished compost material 

To ensure the finished compost is put to the best end 
use, the regulation allows for three categories of use: 
unrestricted, controlled, and disposal as waste. The 
allowable end use is determined by the quality of the 
finished compost. The quality is measured by 


analyzing for the concentrations of certain metals and 


non-organic matter. 

¢ Unrestricted use: Finished compost meets strict 
quality criteria and is not subject to the EPA. This 
compost may be freely used in an ra or 
gardening activity. 


¢ Controlled use: Finished compost meets less strict 


quality criteria. This compost is designated a waste 
under the EPA and can be used only under 
prescribed conditions without a Part V approval. 
The uses are restricted to limited urban land _ 
applications which will not elevate soil metals 
content beyond specified concentrations or as 
cover material for landfills. | 

+ Disposal: Finished compost is a waste if it fails to 
meet the quality criteria. This compost can only be 
disposed of at certified waste disposal sites. | 


Municipal waste recycling depots 
Municipal waste recycling depots are locations at 
which an owner will accept source separated 
materials but does not process any of the materials. 
The operator will simply provide containers into. 
‘which materials are deposited and once full the 
containers are transported to other recycling sites. © 
a Recycling depots typically serve the general public — 
and are a common part of a small municipality’ Sop 
source separation system. 

To be exempt from obtaining a waste disposal site 
Certificate of Approval, a municipal waste recycling 
depot must have all buildings and storage areas at 
least 50 metres from its property line. _ 


Operational requirements 
The following requirements PP to uracil 
recycling depots: 
° Only recyclable materials listed in the schedules to 
_ the regulation are accepted and may be transferred 
as only to: 
: | ic Municipal waste one site 
+ End-user 
- Distributor 
- Waste disposal site | 


Signs must be posted instructing the public on 
what materials are accepted, how they must be 

- source separated and where they must be _ 
deposited. The signs also must identify the person 
who is responsible for the depot and provide 
contact names and telephone numbers. 


Suitable number and type of containers, and | 
proper security, litter control and collection — 
schedule must be maintained. : 


_ Other exemptions from Part V, 


Environmental Protection Act 


Integrated recycling sites 

These are municipal waste recycling sites located at a 
manufacturing facility that uses the output of the 
recycling site in its manufacturing process. These 
sites are exempt from Part V, Environmental Protection 
Act. 


Municipal waste recycling depots 

All municipal waste recycling depots with a total 
waste storage capacity of less than 200 m? are exempt 
from Part V, EPA and the 3Rs regulations. All waste at 
these sites must be removed at least every thirty 


days. 


Source separated cicluble materials 
Source separated materials (not commingled) that are 


_ shipped directly from a waste generator to an end 


user are exempt from Part V, EPA, and Regulation 
347. In other words, these materials are not 
considered to be waste. They are incorporated into a 
finished product at the site where they are received. 


For more information — 

+ To help you answer questions onthe3Rs 
regulations: call 323-5898 in the Toronto dialling - 
area or 1-800-565-4860 toll free long distance. 

e To order unofficial copies of the 3Rs regulations, 

.- more copies of this backgrounder or copies of the 
forthcoming compliance guides (available August _ 

1993), complete the enclosed reply card and mail 
to: 


3Rs REGULATIONS 

Ministry of Environment and Energy 
Communications Branch 

135 St. Clair Ave. W., 2"d floor 
Toronto, Ontario M4V 1P5 
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A regulation to prevent the release of 
fluorocarbon refrigerants 


EROSION OF THE OZONE LAYER 


The ozone layer, located in the upper reaches of the 
_earth’s atmosphere, normally screens out the sun’s 
harmful UV rays before they reach the earth’s sur- 
face and our skin. Over the past 20 years, this layer 
of protection has shrunk by an estimated five to ten 
per cent due to man-made ozone-depleting sub- 
stances, including fluorocarbons. Many of these flu- 
orocarbons - the most common being chlorofluoro- 
carbons (CFCs) - are released when refrigeration and 
air conditioning equipment is repaired or discarded. 
| As of March 29, 1994, a new regulation to pre- 
vent the release of fluorocarbon refrigerants is in 
effect in Ontario. Implementation of the regulation 
includes a training and certification program. 


NEW REGULATION IN EFFECT AS OF 
MARCH 29, 1994 


Designated refrigerants and refrigeration 
equipment 

This regulation applies to refrigeration equip- 
ment containing chlorofluorocarbons (CFCs), 
hydrochorofluorocarbons (HCFCs), and NE 
rocarbons (HFCs). 

“Refrigeration equipment” includes mobile and 
stationary air conditioning (A/C) systems, heat 
pumps, refrigerators and freezer units. 


Ontario 


Who's affected? 

¢ Those who repair and refill pes equip- 
ment such as service technicians in the automo- 
tive, appliance and HVAC (heating, ventilation 
and air conditioning) industries; 

¢ Those who sell fluorocarbon refrigerants such as 
refrigerant producers and wholesalers selling 
refrigerants to automotive and appliance manu- 
facturing and service companies; _ 

+ Those who collect used refrigeration equipment 
for disposal and recycling such as municipal 
waste management and public works depart- 
ments, salvage companies, and retailers who 
take back old refrigerators and air conditioners 
as a convenience to their customers; 

e Those who own refrigeration equipment such as 
homeowners, car and truck owners, building 

_ owners and business owners. 


The handling of flurocarbon refrigerants and the 


_ servicing of refrigeration equipment 


Effective immediately 

e The venting of refrigerants into the natural’ envi- 
ronment is prohibited, including for most testing 
purposes. Collection or recycling are the only 
legal alternatives to venting. 

e You cannot add a refrigerant to equipment to 
test for leaks if the refrigerant has the potential 
to escape into the environment. There are two 

. exceptions: (a) the testing of air conditioning sys- 
tems in a motor vehicle done in accordance with 


Who needs to be certified to handle refrigerants 
and service refrigeration equipment? . 


Society of Automotive Engineers procedure SAE 
J1628 and using equipment complying with 
standard SAE J1627; (b) servicing or testing 
which takes place in the course of the manufac- 
ture of a product which is or which contains 
refrigeration equipment. 


Effective October 1, 1994 


You must become certified and have in your pos- 
session an Ozone Depletion Prevention (ODP) . 
Card to handle, service and repair refrigeration - 
equipment containing fluorocarbon refrigerants. 
You will also need to have this card to purchase 
refrigerants. This card indicates that you have 
completed a course on the proper procedure for 
handling fluorocarbon refrigerants. The require- 


ments for certification change on January 1, 1998. 


See below Who needs to be certified to handle refrig- 
erants and service refrigeration equipment? 

A certified person must tag all refrigeration 

_ equipment that has been leak tested or drained, 
and notify the owner or operator of the equip- 
ment. You or your company must keep a record 
of each notice for three years. The tag must indi- 
cate your name, your ODP card number and 
expiry date, the date of servicing, and the results 
of the test you performed. If there is a leak, a 
statement must be included that no refrigerant 


should be added to the equipment until the leak ' 


is repaired. It is illegal to remove a tag QUE its, 
is to be replaced by a new one. 

You can refill refrigeration equipment only if it 
has been tagged within the past six months as 
“leak free” and if it appears to be undamaged. 
The only two exceptions are: (a) at a health care 
facility, if there is an immediate danger to 
human life or health; and (b) at a farm, food . 
packaging, processing or storage facility, if there 
is immediate danger to crops, foodstuffs, or 
plant and animal life. In either of these two _ 
exceptions, you must immediately notify the 
Ministry of Environment and Energy. You must. 
also test the equipment for leaks immediately 
and, within seven days, ensure that the leaks are 
fixed and that the RM is notified of your 
actions. 


If you repair and refill refrigeration equipment, 
then you have until October 1, 1994, to obtain an 
Ozone Depletion Prevention (ODP) card. To 
obtain this card-you must complete a course and 
examination on the proper procedure for han- 
dling fluorocarbon refrigerants approved by the 


Ministry of Environment and Energy. 


The ODP card will be valid until December at, 
1997. Prior to that date, you can renew your 
ODP card by taking a ministry-approved exami- 
nation on the handling of ozone-depleting sub- 
stances, refrigerant and refrigeration equipment. 
Over the next three years, the handling of refrig- 
erants will become incorporated into the training 


of fuel and electrical systems mechanics, motor 


vehicle mechanics, and refrigeration and air- 


conditioning mechanics. As of January 1, 1998, if 


you become legally certified in Ontario to work | 
in one of these trades you will be automatically 
considered to be certified to handle refrigerants 
and service refrigeration equipment. You will not | 


. be required to obtain an ODP card. 


For vendors of fluorocarbon refrigerants 
As of July 1, 1994. 


If you sell fluorocarbon refrigerants, you must — 
charge a minimum $25 deposit on all storage _ 
containers filled with a fluorocarbon refrigerant. 
You must take back every used container origi- 
nally sold by you and refund the deposit. 


As of October 1, 1994 


You can only sell fluorocarbon refrigerants i in 
refillable or recyclable storage containers to 
wholesalers, certified persons with an ODP card, 
or any person Ene employs someone with an 
ODP card. — 

You must keep a record of every sale of a ee 
container of fluorocarbon refrigerant for at least 
three years after the date of sale. 

These requirements do not apply to manufactur- 


ers of fluorocarbon refrigerants who deposit the 
refrigerant directly into a tank vehicle or Sloe 


tion equipment. 


As of January 1, 1995 


You can sell fluorocarbon refrigerants only i in 
storage containers which are both refillable and 
recyclable 


The use and disposal of refrigerant containers 


Effective immediately 
°__ You cannot dispose of a refrigerant container in a 
landfill or dump. 


As of October 1, 1994 

¢ All refrigerant containers must be properly 
labelled, indicating the name of the refrigerant, if 
the container is refillable or recyclable or both, 
where it can be returned for deposit refund, and 
that it cannot be AO of in a dump or land- 
fill. 

¢ A refrigerant container can be dismantled, 
destroyed or recyled only if it has been properly 
tagged as empty by a certified person with an 
ODP card. A record of the tag must be kept for 
three years. 

e Every person who owns à container that has 
contained a refrigerant shall make all reasonable 
efforts to refill or recycle the container. 


The management and disposal of refrigeration 
equipment 


As of October 1, 1994 | 
+ Non-household refrigeration equipment (includ- 

_ing car A/C systems) cannot be dismantled, 

* destroyed, incinerated, or disposed of at a dump 
or landfill site, unless it has been tagged bya . 

certified person to be empty of refrigerant. This 

_ requirement does not apply to dismantling dur- 
ing the manufacture of refrigeration equipment 
or products which contain refrigeration equip- 
ment. | 


As of December 1, 1995 


e .The above prohibition applies to household 
refrigeration equipment as well. 


Refrigerants in vehicle A/C systems 


As of December 31, 1995 

New model cars, trucks and other motor vehi- 
cles will no longer be fitted with air conditioning 
units that contain CFCs and HCFCs. However, 
A/C systems with CFCs and HCFCs in service prior 
to that date may continue to be used. Only recycled 
CFCs and HCFCs will be available for servicing 
these systems. 


FOR MORE INFORMATION 


To register for a ministry-approved training course 
call the Heating Refrigeration and Air Conditioning 
Institute of Canada at 1-800-661-3369 or 905-602-4700 
in Toronto. Members of Local 787, Refrigeration | 
Workers Union may register for a ministry-approved 
training course by calling 1-800-387-9121 or 
905-790-1021 in the Toronto dialing area. 

- An official copy of the regulation can be ordered 
from Publications Ontario at 1-800-668-9938 or, in 
the Toronto dialing area, 326-5300. 

To order more copies of this publication or other 
publications on environment and energy issues, call 


or write: 


Public Information 
Ministry of Environment and Energy 
135 St. Clair Avenue West 
. Toronto, Ontario M4V 1P5 
(416) 323-4321 or 1-800-565-4923 


® Printed on recycled paper 
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Ministry of Environment and Energy 


Govermisar 
Publienæens 


MARCH 1994 


A regulation to prevent the release of 
fluorocarbon refrigerants. 


EROSION OF THE OZONE LAYER 


The ozone layer, located in the upper reaches of the 
earth’s atmosphere, normally screens out the sun’s 
harmful UV rays before they reach the earth’s sur- 
face and our skin. Over the past 20 years, this layer 
of protection has shrunk by an estimated five to ten 
per cent due to man-made ozone-depleting sub- 
stances, including fluorocarbons. Many of these flu- 
orocarbons - the most common being chlorofluoro- 


carbons (CFCs) - are released when refrigeration and 
air conditioning equipment is repaired or discarded. 


As of March 29, 1994, a new regulation to pre- 
vent the release of fluorocarbon refrigerants is in 
effect in Ontario. Implementation of the regulation 
includes a training and certification program. 


NEW REGULATION IN EFFECT AS OF 
MARCH 29, 1994 


Designated refrigerants and refrigeration 
equipment 

This regulation applies to refrigeration equip- 
ment containing chlorofluorocarbons (CFCs), 
hydrochorofluorocarbons (HCFCs), and Neel 
rocarbons (HFCs). 

“Refrigeration equipment” includes mobile and 
stationary air conditioning (A/C) systems, heat 
pumps, refrigerators and freezer units. 


Ontario 


Who's affected? 

e Those who repair and refill refrigeration equip- 
ment such as service.technicians in the automo- 
tive, appliance and HVAC (heating, ventilation 
and air conditioning) industries; 

¢ Those who sell fluorocarbon refrigerants such as 
refrigerant producers and wholesalers selling 
refrigerants to automotive and appliance manu- 
facturing and service companies; 

¢ Those who collect used refrigeration equipment 

_ for disposal and recycling such as municipal 
waste management and public works depart- 
ments, salvage companies, and retailers who | 
take back old refrigerators and air conditioners 
as a convenience to their customers; 

+ Those who own refrigeration equipment such as 
homeowners, car and truck owners, building 
owners and business owners. 


The handling of flurocarbon refrigerants and the © 
servicing of refrigeration equipment 


Effective immediately 

e The venting of refrigerants into Aes natural envi- 
ronment is prohibited, including for most testing 
purposes. Collection or recycling are the only 
legal alternatives to venting. 


e You cannot add a refrigerant to equipment to 


test for leaks if the refrigerant has the potential - 
to escape into the environment. There are two 
exceptions: (a) the testing of air conditioning sys- 
tems in a motor vehicle done in accordance with 


Society of Automotive Engineers procedure SAE 
J1628 and using equipment complying with — 
-standard SAE J1627; (b) servicing or testing 
which takes place in the course of the manufac- 
ture of a product which is or which contains 
refrigeration equipment. 

Effective October 1,1994 

¢ You must become certified and have in your pos- 
session an Ozone Depletion Prevention (ODP) 
Card to handle, service and repair refrigeration. 
equipment containing fluorocarbon refrigerants. 
You will also need to have this card to purchase 
tefrigerants. This card indicates that you have 
completed a course on the proper procedure for 
handling fluorocarbon refrigerants. The require- 


ments for certification change on January 1, 1998. 


See below Who needs to be certified to handle ise 
erants and service refrigeration equipment? 

¢ Acertified person must tag all refrigeration 
equipment that has been leak tested or drained, 
and notify the owner or operator of the equip- 


ment. You or your company must keep a record _ 


of each notice for three years. The tag must indi- 
cate your name, your ODP card number and 
expiry date, the date of servicing, and the results 
of the test you performed. If there is a leak, a 
statement must be included that no refrigerant 


should be added to the equipment until the leak _. 


is repaired. It is illegal to remove a tag unless it 
is to be replaced by a new one. 

¢ You can refill refrigeration equipment only if it 
has been tagged within the past six months as 
“leak free” and if it appears to be undamaged. 
The only two exceptions are: (a) at a health care 
facility, if there is an immediate danger to 
human life or health; and (b) at a farm, food 


packaging, processing or storage facility, if there — | 


is immediate danger to crops, foodstuffs, or 
plant and animal life. In either of these two 
exceptions, you must immediately notify the 
Ministry of Environment and Energy. You must 
also test the equipment for leaks immediately 
and, within seven days, ensure that the leaks are 
fixed and that the ministry is notified of your. 
actions 


Who needs to be certified to handle refrigerants 

and service refrigeration equipment? 

e If you repair and refill refrigeration equipment, 

then you have until October 1, 1994, to obtain an 
Ozone Depletion. Prevention (ODP) card. To 
obtain this card you must complete a course and 
examination on the proper procedure for han- 
dling fluorocarbon refrigerants approved by the ~ 
Ministry of Environment and Energy. — 

° The ODP card will be valid until December 31, 
1997. Prior to that date, you can renew your | 
ODP card by taking a ministry-approved exami- 
nation on the handling of ozone-depleting sub- 

- stances, refrigerant and refrigeration equipment. 

+ Over the next three years, the handling of refrig- 
erants will become incorporated into the training 
of fuel and electrical systems mechanics, motor 
vehicle mechanics, and refrigeration and air- 
conditioning mechanics. As of January 1, 1998, if 
you become legally certified in Ontario to work . 
in one of these trades you will be automatically 
considered to be certified to handle refrigerants 
and service refrigeration equipment. You will not 

be required to obtain an ODP card. 


For vendors of fluorocarbon refrigerants 


As of July 1, 1994 

e If you sell fluorocarbon erigeenes you must 
charge a minimum $25 deposit on all storage _ 
containers filled with a fluorocarbon refrigerant. 
You must take back every used container origi- 
nally sold by you and refund the deposit. 


As of October 1, 1994 
e You can only sell fluorocarbon refrigerants in 
refillable or recyclable storage containers to 
wholesalers, certified persons with an ODP card, 
_or any person who employs someone with an. 

ODP card. 
°. You must keep a record of every sale of a storage 

container of fluorocarbon refrigerant for at least 

three years after the date of sale. 

These requirements do not apply to manufactur- 
ers of fluorocarbon refrigerants who deposit the 
refrigerant directly into a tank vehicle or refrigera- 
tion equipment. 


As of January 1, 1995 

e You can sell fluorocarbon refrigerants only in 
storage containers which are both refillable and 
recyclable. 


The use and disposal of refrigerant containers © 

Effective immediately 

¢ You cannot dispose of a berate container in a 
landfill or dump. 


_ As of October 1, 1994 

e All refrigerant containers must be properly 
labelled, indicating the name of the refrigerant, if 
the container is refillable or recyclable or both, 
where it can be returned for deposit refund, and 
that it cannot be disposed of in a dump or land- 
fill. 

e A refrigerant container can be dismantied: 
destroyed or recyled only if it has been properly 

_ tagged as empty by a certified person with an 
_ODP card. A record of the tag must be kept for 

three years. 

e Every person who owns a container that has 
contained a refrigerant shall make all reasonable 
efforts to refill or recycle the container. 


The management and disposal of refrigeration 
equipment 


As of October 1, 1994 
¢ Non-household refrigeration equipment (includ- 
_ing car A/C systems) cannot be dismantled, 

destroyed, incinerated, or disposed of at a dump 
or landfill site, unless it has been tagged by a 
certified person to be empty of refrigerant. This 
requirement does not apply to dismantling dur- 
ing the manufacture of refrigeration equipment 
or products which contain refrigeration equip- 
ment. 


As of December 1, 1995 
¢ The above prohibition applies to household 
refrigeration equipment as well. 


& Printed on recycled paper 


Refrigerants in vehicle A/C systems 


As of December 31, 1995 

New model cars, trucks and other motor vehi- : 
cles will no longer be fitted with air conditioning 
units that contain CFCs and HCFCs. However, . 
A/C systems with CFCs and HCFCs in service prior 
to that date may continue to be used. Only recycled 
CFCs and HCFCs will be available for servicing 


_ these systems. 


FOR MORE INFORMATION 


To register for a ministry-approved training course 
call the Heating Refrigeration and Air Conditioning 
Institute of Canada at 1-800-661-3369 or 905-602-4700 
in Toronto. Members of Local 787, Refrigeration 
Workers Union may register for a ministry-approved 
training course by calling 1-800-387-9121 or 
905-790-1021 in the Toronto dialing area. 

An official copy of the regulation can be ordered 
from Publications Ontario at 1-800-668-9938 or, in 
the Toronto dialing area, 326-5300. 

To order more copies of this publication or other 
publications on environment and energy issues, call 
or write: 

Public Information 

Ministry of Environment and Energy | 

135 St. Clair Avenue West 

Toronto, Ontario M4V 1P5 

(416) 323-4321 or 1-800-565-4923 
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Clean water regulations for the 
industrial minerals and metal casting sectors 


The Ontario Ministry of Environment and Energy 
has implemented two regulations to protect the 
environment from pollutants discharged directly to 
water courses from the industrial minerals and 
metal casting sectors. 

As a result of these regulations, pollute 
discharges from both sectors will be substantially 
reduced. Because of reduced quantities of 
pollutants, aquatic life should suffer less 
reproductive abnormalities and other deformities. 

The regulations will generate reductions in total 
suspended solids, zinc and less toxicity in effluent 

-which in turn will limit the degradation of river and 
lake bottom sediments. This will make water more 
hospitable to fish and other aquatic life and increase 
their chances of survival and healthy reproduction. 

_ Implementing the regulations will help Ontario 
reach the goals of the Remedial Action Plan 
program in areas which include the Bay of Quinte, 
the Detroit River and Metro Toronto. Other 
benefits include reduced discharges from industrial 
minerals and metal casting plants into Lake Ontario, 

_ the Thames River and the Speed River. 

The regulations are part of Ontario’s 
commitment to help achieve the objectives of the 
- Canada-United States Great Lakes Water Quality 
Agreement. 


GOAL OF MISA 


Clean water regulations are being developed under 
the Municipal / Industrial SUAÉEy for Abatement 
(MISA) program. 


SE 


The goal of MISA is the virtual elimination of 
persistent toxic substances from effluents 
discharged into Ontario’s waterways. MISA was 


~ introduced in 1986 to identify and reduce the 


pollutants discharged from industrial and municipal 
sources into Ontario’s rivers and lakes. _ 

The first phase of the program -- monitoring the 
effluent from 300 major industrial direct dischargers 
-- was completed in August 1991. In September 
1991, the ministry published the Issue Resolution | 
Final Report which defined concepts that were 
crucial for the development and implementation of 


the clean water regulations. At the same time, the 


ministry introduced a new direction for the MISA | 
program which included: 

e the identification of pollution prevention as the 
preferred approach to achieving the virtual 
elimination of persistent toxic substances 

e the establishment of effluent limits for a list of 
sector-specific parameter 


e the establishment of a ban or phase-out list for 


specific persistent toxic substances 
© the requirement that final effluent cannot kill 

fish or water fleas as measured by standardized 

tests | : 

The ministry has now embarked upon the 
second phase -- the effluent limits regulation of 
industrial sector dischargers -- to reduce the amount 
of conventional and toxic contaminants being 
discharged. 

To date, clean water tone have been 
issued for the pulp and paper, petroleum refining, 
metal mining, industrial minerals and metal casting 
sectors. Draft regulations have been released for the 


-inorganic and organic chemicals sectors. 
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PROFILE OF THE INDUSTRIAL MINERALS 
SECTOR 


The industrial minerals sector is made up of 
companies that mine and process non-metallic 
minerals and structural materials. Plants in this 
sector produce a variety of materials including 
portland cement, lime, gypsum products, graphite, 
talc, roofing granules, magnesium, nepheline 
syenite and calcite. 

At the beginning of the monitoring phase of : 
MISA, 116 plants were considered for regulation 
under this sector. Five plants have been excluded 
from regulation because they do not discharge any 
effluent. In addition, 85 pits and quarries which 
were included in the original list, will not fall under 
this regulation. The results of monitoring indicated 
that pits and quarries do not discharge any priority 
pollutants and that their effluent do not kill fish or 
water fleas. The ministry is examining alternative 
ways of controlling the operations of these plants. 


INDUSTRIAL MINERALS SUB-SECTORS 


The 26 plants to be regulated in the industrial 
_ minerals sector are divided into the following sub- 
sectors: 


Cement sub-sector 


PLANT LOCATION  : RECEIVING 
WATER 

St. Lawrence ea 
Cement Corp. Mississauga Lake Ontario 
Lafarge Canada fee ee | 
Inc. Bath _ Lake Ontario 
Lafarge Canada | | 
Inc. Woodstock . ‘Thames River 
Essroc Canada | 
Inc. Picton Lake Ontario 
St. Mary's 
Cement Corp. Bowmanville Lake Ontario 
St. Mary's 

St. Mary's Thames River . 


Cement Corp. 


Chemical lime/magnesium sub-sector 


PLANT LOCATION 

_ Global Stone © _ Ingersoll 

Beachvilime Ltd. 

(Guelph Dolime 

Ltd.) . Guelph 

Beachvilime 

|Get 6 | 
(East Plant) Beachville 

Redland Quarries © 

Inc..04 : Dundas 
_ Beachvilime Ltd. 

(West Plant). Beachville 

‘Haley 


Timminco Ltd. 


RECEIVING 
WATER 


Thames River 


Speed River 


. Thames River 


Hamilton 


Thames River | 


McLaren Creek 


Graphite/gypsum/nepheline/syenite/basal tale 


quartzite sub-sector 


PLANT LOCATION 

Applied Carbon 
Technology Inc. Kearney 
Westroc Industries 
Lid Drumbo 
CGC Inc. 
Domtar Inc. 

_ Unimin Canada 
Inc. Nephton 
Unimin Canada Blue 
Ltd. Mountain 


RECEIVING 
WATER 


Georgian Bay 


Grand River . 


Hagersville Grand River 


| Caledonia Grand River 


Stoney Lake 


Kashabog 
Lake 


PLANT LOCATION RECEIVING WATER 
3 M Canada  Havelock Plato Creek 
| | Georgian Bay 
Canada Talc Ltd. Madoc Moira Lake 
Luzenac Inc. Timmins Mattagami River 


Unimin Canada  Badgeley North 
Ltd: ~~ : sland Channel 


Salt sub-sector 


PLANT 


LOCATION RECEIVING 
. R WATER 

Sifto Canada Inc. Goderich Lake Huron 
Goderich Mine | 
Sifto Canada Inc. Goderich Lake Huron 
Evaporator Plant | 
The Canadian Windsor Detroit River 
Salt Company Ltd. 
Ojibway mine. | 
The Canadian Windsor Detroit River 
Salt Company Ltd. 


Evaporator Plant 


ESTABLISHING THE DISCHARGE LIMITS 


The clean water regulation for the industrial 
minerals sector establishes legal limits for pollutants 
discharged by the 26 plants. The effluent limits are 
_ based on the results of a 12-month monitoring 
program and an evaluation of the best available 
technology (BAT) for the sector. 

The ministry defines BAT as a combination of 
demonstrated treatment technologies and in-plant 
controls. To determine BAT, a consultant was hired 
to conduct a world-wide search for modern 
wastewater treatment practices. 

In anticipation of the MISA regulations, some | 
Ontario companies have already installed best 
available technologies. Me 


Under the regulation, the affected companies are 
free to choose how they intend to meet the limits. 
For example, rather than installing pollution 
prevention controls. A description of the available 
technology is contained in the report The Best _ 
Available Pollution Control Technology Industrial - 
Minerals Sector. fic 

The regulation consists of limits on suspended 
solids and pH (a measure of acidity and alkalinity). 


Ë The effluents must be non-toxic to fish and water 
fleas (Daphnia magna). Total suspended solids 


must be limited to a monthly average of 25 


-milligrams per litre. The limits are stated in terms 


of concentration. 


OTHER JURISDICTIONS 


-Ontario’s effluent limits for total suspended solids 


for the industrial minerals sector is comparable to 
those of other jurisdictions, as indicated in the table 
below. Limits in Ontario, however, are mandatory 


as opposed to most bl gd which have 


guidelines. 
JURISDICTION - TSS" 
GUIDELINES 
(milligrams per litre) 
Ontario 25 
Quebec 25 
New Brunswick 25% 
Nova Scotia © 25 
. Newfoundland 30 (above — 
: background) 
Saskatchewan 25 - 50 
Alberta 35 
British Columbia 25-75 
United States 30 (Gypsum) 
France 30 
Germany 100 
United Kingdom 250 


PROFILE OF THE METAL CASTING SECTOR 


The metal casting sector consists of foundries and 
die casters. Metal castings are produced by cooling 
molten metal into desired shapes (for example, 
engine parts, industrial equipment, aircraft parts). 

In Ontario, in 1992, there were approximately - 
160 active metal casting plants which employed : 
5,000 people. 


Currently, of the 160 metal casting companies 
only seven discharge directly into waterways. Two 
of the seven will be regulated: Haley Industries, 
located near Pembroke which manufactures 
aluminum and magnesium castings for the 

aerospace industry and the Windsor Casting Plant 
of Ford, which manufactures iron castings oe the 
automotive industry. 

One plant, General Motors, St. Catharines 
announced that it will close in 1994. The remaining 
four plants discharge cooling water which, because 
it does not mix with process wastewater, should not 
be contaminated. These four plants will be subject 
to toxicity limits and required to monitor their 
cooling water on a regular basis. 

The Richmond Die Casting Ltd. plant which 
was listed in the draft regulation released for public 
consultation in October 1993, has since changed its 
location and is no longer a direct discharger. . 

The four metal casting plants which will be 
required to monitor their cooling water on a weekly 
basis are: 

Canada Alloy Castings Ltd, Kitchener 

Chrysler Canada Ltd., Etobicoke 

Kubota Metal Corp., Orillia 

Western Foundry Co. Ltd., Wingham 

The effluent from the four plants must not kill 
fish and water fleas. Each of the four plants will 
monitor for DOC and TSS, with the Chrysler and 
Western Foundry plants also monitoring for 
_ phenolics and fluroide. 

Should any of these four companies find 
significant levels of contaminants in their cooling 
water, the ministry will require the plants to 
investigate the source(s) and reasons for the 
contamination and to take remedial measures. 


ESTABLISHING THE DISCHARGE LIMITS 


Limits for the two plants in the sector are based on 
_the results of a 12-month monitoring program and 
an evaluation of the best ONO technology (BAT) 
_ for the sector. 

The ministry defines BAT as a combination of 
demonstrated treatment technologies, process 
changes and in-plant controls. To determine BAT, a 
consultant was hired to conduct a world-wide 
search of applicable treatment practices. 


Regulated companies are free to choose how 
they intend to meet the limits. For example, rather 
than installing end-of-pipe treatment, companies 
may choose to implement pollution prevention 
controls. A description of available technology is — 
contained in the report “Best Available Technology 
for Effluent Treatment in the Metal Casting Sector”. 

The clean water regulation for the metal casting 

sector will require Ford and Haley Industries to 
reduce the amounts of a number of specific 
pollutants being discharged to the Detroit River and 
McLaren Creek, (a tributary of the Ottawa River) 
respectively. It will also require that all effluents do 
not kill fish or water fleas and that the pH of all 
effluents is in the range 6.0 - 9.5. a 

Reducing the amounts of pollutants being 


_discharged to the Detroit River from the Ford plant 
-will help meet the objectives of the Detroit River 


Remedial Action Plan. 


POLLUTANTS BEING REGULATED - 


FORD _ HALEY 
Dissolved Organic Carbon (DOC)  Biochemical 
Hi ~ Oxygen 
Demand 
DO (BOD) 
Total Suspended Solids (TSS).  TSS 
Aluminum Aluminum 
Zinc | Zinc 
Phenolics : Phenolics 
Total Cyanide . Total Cyanide 
Chromium 
Copper 
Silver. 
Ammonia/ 
Ammonium 
OTHER JURISDICTIONS 


The limits in the regulation are comparable toor . 
surpass limits in force in Germany, Japan and 
Taiwan. 


HOW THE REGULATIONS WERE DEVELOPED 


- The regulations for the industrial minerals and 
metal casting sectors were developed through the _ 
participation of industry and Environment Canada 
in joint technical committees. A representative of 
the MISA Advisory Committee, a body of 
independent scientific and environmental experts 
appointed by the minister, attended the joint 


.| technical committee meetings as an observer. 
A 60-day public consultation period was held in: 


October, 1993. 


PENALTIES FOR VIOLATIONS 


Corporations not complying with the clean water 
regulations are subject to a maximum fine of $50,000 
per day for a first conviction and $100,000 ae ta 
for subsequent convictions. 


WHERE TO GET MORE INFORMATION 


To receive more information on the clean water 
regulations for the industrial minerals and metal 


casting sector, please call the Ontario Ministry of 


Environment and Energy at 1-800-565-4923. 
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The goal of Ontario’s water treatment facilities is to 
provide the people of this province with high 
quality drinking water. . 

One of the ways the Ministry of the 
Environment is working to achieve the goal is 
through its unique computerized information 
system; the Drinking Water Surveillance Program - 
or DWSP. 

The program monitors and evaluates the quality 
of Ontario’s drinking water at select locations. 
DWSP provides detailed and ongoing 
documentation on the progress and performance of 
municipal water treatment plans across the 
province. 

The program was introduced in 1986, and by ~ 
1993 had expended its monitoring operations to 122 
locations DWSP currently monitors the drinking . 
water of more than 70 per cent of Ontario’s 
population, and is expected to include all municipal 
drinking water supplies in the DOS within the 
next few years. | 

While the main purpose and value of DWSP is 
to build a database which contributes to the goal of 
safe drinking water on a long term basis, the data 
compiled also enables DWSP staff to respond 
quickly to emergency situations. 


PRIME OBJECTIVES 
e To obtain and maintain immediate, reliable 


water across Ontario. 
e To establish an alert system that t 


@ Ontario 


Ontario's Drinking Water Surveillance Program 


contaminant of any water treatment plant being 
monitored exceeds Ontario Drinking Water: 
objectives. 

e To define contaminant levels and trends and 
maintain this data for immediate reference. 

e To provide comprehensive background 
information which would be readily available if 

_ remedial action is called for. 

e To create a framework for assessing new 
contaminants. 

e Tomonitor the efficiency of water treatment 
processes at various plants. 


HOW DWSP WORKS - 


The program involves five stages; 


| 1. Plant processes, facilities and capacities are 


assessed. - 

2. Regular samples of raw and peated water are 
taken at the plant, and form at least one 
consumer’s tap in the distribution system. 

3. Water samples are que cee for up to 180 
substances. 

4. A database is created and maintained, allowing 
quick province wide access.to detailed 


: information by ministry staff. 


5. Monthly and annual reports are prepared. 


_ASSESSING THE PLANTS 


Fynh er DWSP, treatment plants are assessed 
prior to Water sampling to provide background 


,dnform rmation. The process involves close co- 
Res tween plant operators, regional 


and the DA 


PIBS 1890B 
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‘A DWSP questionnaire is used to obtain 
information on the treatment plant and the water 
distribution system associated with it. Information 
gathered includes plant size and capacity, 
population served, physical and chemical processes 
used, reservoir facilities and plant sampling 
locations, samples collected from consumer systems 
are assessed for water supply source, for rate of 
water flow and for the presence of any materials 
which might come into contact with the water 
supplied. 

Information gathered on water distribution 
systems includes the type and quality of 
watermains, reservoirs and tanks used, as well as . 
- their service connections to households served. 
Also documented are the municipalities served and 
sample site descriptions and locations. As well, — 
plumbing details for the homes selected as sample 
sites are obtained, including materials used, length 
of household plumbing and service connections. 
Information is verified through site visits and 
_ updates of the questionnaires. 


TAKING SAMPLES 


Accurate and reliable sampling procedures ensure 
the reliability of DWSP data and reports. All 
sampling procedures are standardized so that 
samples taken from different plants can be — 
compared and corrected. 

Personnel at water treatment plants are trained 
in all aspects of the sampling procedure by DWSP 
. technical assessment specialists and a sampling 
schedule is established. 


At each plant, raw water is in priorto .- 
treatment, Next, water is sampled after it has gone .. 


through all the treatment processes. 

To check the distribution system, samples are 
collected from one older home near the plant and 
one home in a newer section of the municipality. 
This helps to determine whether water quality is 
affected by the time it is retained in the distribution 
system. This procedure also checks the effect of 
older versus newer materials used in the 
construction of watermains. 


ANALYZING RESULTS 


À major objective of DWSP is to produce and ; 
maintain a comprehensive, reliable database. To 
achieve this, standardized and documented | 
analytical methods are used. | 


Ministry laboratories are equipped to perform a 
large number of chemical and microbiological 


analyses on the samples collected, using 


standardized analytical methods. Strict analytical 
and quality control measures are undertaken to 
ensure consistent analysis and to produce reliable, 
accurate and comparable results. 


MEASURING PARAMETERS 


A Parameter Reference File has been developed to 
provide a computerized list of every compound or _ 
substance measured by DWSP. Samples routinely — 
are measured for about 280 parameters. These 
parameters include health-related aesthetic and 
process categories, and are based on Ontario 
drinking water objectives. | 

Results of sampling are routinely compared with 
the Parameter Reference File. When a compound is 
detected in a water sample the file supplies 
sufficient preliminary Des information for 
further investigation. 

If sampling reveals contaminants at levels which 
exceed health-related guidelines, additional samples 
are taken, and regional staff are notified. They 
initiate the appropriate remedial action. 


ANNUAL REPORTS 


Reports are prepared each year and sent to 
participating municipalities. The reports summarize 
laboratory and field data, water quality trends, 
treatment efficiency and distribution data. These 
reports are also available to the se public on 
request. 


INFORMATION AND EVALUATION 


Initial input to the DWSP computer SAE is based 
on information obtained by assessing plant and 
distribution systems through questionnaires, plant 
visits and annual updates. Test results and field 
data are added to the DWSP database as results 
become available via computer linkages to the 


- ministry’s laboratory. It is the intension of DWSP 


to give municipalities regions and other ministry 
staff access to this information through direct 
computer links. 


DWSP personnel can extract data and generate FOR MORE INFORMATION, PLEASE CONTACT: 
general interest, scientific and technical applications 
-_ reports in response to inquiries from ministry 
personnel, consultants, the media and the general 
public. Comparisons can be made on the | 
performance of a single plant over a period of time, - 
or on the results of sampling at several plants. 


Ministry of Environment and Energy 
Environmental Monitoring and Reporting 
Branch 
Drinking Water Section 
125 Resources Road, West Wing 
Etobicoke, Ontario 
M9P 3V6 

- Tel: (416) 235-6300 
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Final clean water romuintions reed 


| for organic chemical manufacturing and 


inorganic chemical sectors 


On Feb. 14, 1995, Ontario feilieed final clean water 


_ regulations to protect provincial waterways from 


pollutants discharged by the organic chemical 
manufacturing (OCM) and i eae chemical 1007 
sectors. 

The clean water regulations establish limits for 


; pollutants discharged by manufacturing plants in 


the two sectors. They are designed to reduce 
significantly the amount of toxic and other » 


| pollutants entering Ontario’s ities from these 


plants. 


process purposes. 
Reducing the quantity of toxic chemicals 
discharged in effluents from the organic and 
inorganic chemical sectors will reduce the risks 
posed to the environment, human health, fish and 
wildlife. The clean water regulation limits also will 
help the ministry. implement initiatives such as the . 


- Canada-Ontario Agreement respecting Great Lakes 


Water Quality, the Remedial Action Plan program 


_and the Lake Ontario Toxics Management program. 


The regulations were developed under the 
Municipal-Industrial Strategy for Abatement 


_ (MISA) program. 


THE ORGANIC CHEMICAL MANUFACTURING: 


SECTOR AT A GLANCE 


_ Companies in the organic chemical manufacturing - 


sector make a variety of products, including 


_ plastics, fibres, synthetic rubber, detergent bases, 


industrial solvents and gasoline additives. 


@Ontario 


The OCM and IC sectors are two of the largest | 
“users of water in Ontario. Water is used mainly for 
cooling, but significant ras are also used for 


| The OCM sector.employs about 9,800 people at 
26 plants. The plants are distributed mainly along 
the Great Lakes Basin: | 


_ Area ‘Number of plants 
Samias | 10 
Kingston/Cornwall 7 
Toronto/Durham © Mo 
Niagara | 2 
Cobourg 1: 
Arnprior PT 
_ Elmira ae 1 
Longford Mills: ma | 


Plants in the OCM sector discharge into the 


_St.Clair River, Niagara River, St.Lawrence River, 
: Ottawa River, Grand River, Lake Ontario and Lake 


St. John. 
Major companies in the sector include Dow 
Chemical Canada Inc., Dupont Canada Inc., 


_ Imperial Oil Chemicals Division, BASF and Polysar 


Rubber heats 


THE INORGANIC CHEMICAL SECTOR AT A 
GLANCE © 


Companies in the inorganic chemical sector produce 

' fertilizers, abrasives, carbon black, mineral-based — 

. insulating materials, industrial gases, acids oa 
explosives. 
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The IC sector employs about 3, 000 ER at 25 
Ps : 


Area Number of plants 
Sarnia 7 
Niagara 
Cornwall/Maitland 
Port Maitland 
Sault Ste. Marie 
North Bay 
Hamilton 

- Amherstburg 

_ Elmira 
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Plants in the inorganic chemical sector 
discharge into the St.Mary’s River, St.Clair River, 
Detroit River, Niagara River, St. Lawrence River, 
Grand River, Lake Erie, Lake Ontario and Lake 
Nipissing. 

Major companies in the sector include: ICI 
Canada, Terra Industries Inc., General Chemical 
Canada Ltd. and Nutrite Inc.. 


ESTIMATED COSTS OF IMPLEMENTING THE 
REGULATIONS | | 


_ The estimated capital cost of compliance with the 
limits for the organic chemical manufacturing sector 
is $51.6 million, with an annual operating cost of 
$16.1 million. | | 
The estimated capital cost of compliance with 


the limits for the inorganic chemical sector is $16.9 _- 


million, with an annual operating cost of $1.85 
million. | 


GOAL OF CLEAN WATER REGULATIONS 


The goal of Ontario’s clean water limits regulations 
is the virtual elimination of persistent toxic 
substances from effluents discharged into Ontario’s 
waterways. The program was introduced in 1986 to 
identify and reduce the pollutants discharged from 
industrial and municipal sources into Ontario’s 
rivers and lakes. 

The first phase of the program — monitoring the 
effluents from 300 major industrial direct | 
dischargers -- was completed in August 1991. In 
September 1991, the Ministry of Enviro... ..ent and 


Energy published the Issue Resolution :.:al Report 


which defined concepts crucial to the development 
and implementation of the clean water limits 
regulations. At the same time, the ministry 
introduced a new direction for the piveraniy which 


. included: 


e the identification of pollution eer ot as the 
preferred approach to achieve the virtual 
elimination of persistent toxic substances _ 

e the establishment of effluent limits for a list of 

_ sector-specific parameters 

e the establishment of a ban or eo list for 
specific persistent toxic substances 


© the requirement that final effluents cannot kill . 


fish or water fleas as measured By per 

tests + 

The second phase of the program — establishing 
regulations that set effluent limits for industrial 


sector dischargers — is nearing completion. 


Regulations have been finalized for seven of the nine : 


MISA industrial sectors. 


REDUCTION OF LOADINGS — 
The limits in the regulations are expected to reduce 


- discharges of toxic chemicals of concern by almost 


50 per cent from the OCM sector and by about 16 
per cent from the IC sector. 

These chemicals include seven contaminants on 
the ministry’s list of candidate substances for bans, | 
phase-out or reduction: arsenic, mercury, 1,4- 
dichlorobenzene, phenanthrene, : 
hexachlorobenzene, PCBs (polychlorinated 
biphenyls) and polychlorinated dioxins and furans. 

Estimated reductions of conventional pollutants 


— including total suspended solids, phosphorus, 


nitrogen compounds, and oil and grease — for the 
OCM and IC sectors are 43 per cent and 22 per cent 


He 


THE MAJOR ENVIRONMENTAL CONCERNS 


Some wastewaters from the organic chemical 


' manufacturing and inorganic chemical sectors 


contain persistent toxic chemicals such as 


chlorinated solvents, polychlorinated 


dibenzodioxins and dibenzofurans, polychlorinated 
biphenyls (PCBs) and heavy metals such as 
mercury, nickel, zinc and chromium. The 
wastewaters also contain conventional pollutants 


such as suspended solids, phosphorus and nitrogen 


compounds which could impair the uses of — 
receiving waters. 


Persistent toxic chemicals including heavy 
metals can accumulate in sediments' on the bottom 
of a body of water and can be harmful to human 
health, fish, aquatic plants and other aquatic life. 

. These chemicals have been linked to cancers and 
birth defects in humans. 


_ ESTABLISHING THE DISCHARGE LIMITS 


- The clean water limits in the regulation are based on 


the results of a 12-month monitoring program and : 
an examination of the best available technology 
(BAT) for reducing the ts of contaminants in 
each sector. 

The ministry defines BAT as a combination of 
_ demonstrated treatment technologies and industrial 
_ process changes that can reduce or eliminate 
pollution and are affordable to the industry. To . 
determine BAT, the ministry hired consultants to 
~ conduct a world-wide search for modern 
wastewater treatment practices and process 
: technologies applicable to the two sectors. 

Regulated plants are free to choose how they 
meet the limits. For example, rather than installing 
end-of-pipe treatment, companies may choose to 
- implement pollution prevention measures. 

A description of the available technologies for 
the two sectors are contained in the BAT 
consultant’s report. . 

_ The OCM and IC sector clean water lon 
will result in the application of legally enforceable 
“ limits a across the province. 


REGULATED REQUIREMENTS — 


Because of the product and process diversity i in the 


two sectors, each plant has a site-specific set of 
limits for the parameters of concern at the site. 
Sector-wide parameters that are limited at every 
: OCM sector plant are dissolved organic carbon 
(DOC), phosphorus, total suspended: solids, | 

- phenolics, and oil and grease. | 

Similarly, for the IC sector, total. suspended 
solids, DOC and De are limited at each 
plant. 

All final discharges at all plants must not t kil 
fish or water fleas (as demonstrated by a standard . 
_ acute lethality test) and must be within a Lats 
of 6.0 to 9.5 at all times. | 

. All plants must ensure that their wastewaters 
., Meet the following ¢ concentration limits for 


; panna dioxin and furan groups: 


< 20 Hs A L for ae, 8-tetrachlorodibenzo- 
p-dioxin 

e <50 rer L for 2,3,7,8- 
tetrachlorodibenzofuran 

e . For 17 other types of 2,3,7, pcubsttuted dioxins 
and furans, the total toxic equivalent (TEQ) 
must be < 60 picograms/L 
A listing of the 17 other types of dioxins and. 


_ furans and the method for calculating their total - 


toxic equivalent concentration are described in the 
Sampling and Analytical Protocol (Ministry of 
Environment and Energy, ISBN 0-7778-1880-9, 
August 1994). 


COMPARISON TO OTHER JURISDICTIONS 


‘The limits for the organic chemical manufacturing 


sector were reviewed against limits or guidelines of 
other jurisdictions including other Canadian 
provinces, the United States and Europe. The 
Ontario limits were found generally to be more 


stringent. 


| APPLYING THE DISCHARGE LIMITS 


There are two general approaches to beaucns the 
quantities of pollutants in plant effluents: in-plant 


_ pollution prevention and end-of-pipe treatment. 


In-plant pollution prevention consists of process 


‘modifications, chemical substitution and water 


reduction and recycling. In the organic chemical 


manufacturing sector, for example, one plant has 
_ replaced the harmful chemical benzene which was — 


used asa solvent, with the less harmful chemical 


cyclohexane. 


_ In-plant recycling of wastewaters is becoming a 
common practice in industry: Typically, pollutants 


- can be removed from wastewaters by treatment. 
 suchas filtration and the cleaned-up water can be — 
re-used in the process. 


End-of-the-pipe treatment processes commonly 


used in these two sectors to improve effluent quality 


include filtration or sedimentation, biological 
treatment and activated carbon adsorption. 
In addition to limits on specific parameters, 


_plants.in the OCM and IC sectors are required to 


monitor cooling waters, conduct chronic toxicity 
tests on final effluents and carry out storm water 
control studies. 
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The regulations also incorporate a number of 
_ Standard monitoring and reporting requirements 
(in common with clean water regulations for the 
other MISA sectors). Sections of the regulations 
govern: compliance monitoring, the location of 

sampling points, sampling and analytical 
procedures, toxicity testing, the calculation of 
loadings, effluent flow measurement, quality 
control, record keeping and reporting to the 
ministry and to the public. 


HOW THE REGULATIONS WERE FINALIZED 


The regulations were finalized following a 60-day 
public comment period. Consultations were held 

_ with affected plants and trade unions, as well as 
with First Nations representatives. The draft 
regulations were also reviewed by the MISA 
Advisory Committee, which is made up of 
environmental experts from academia, industry and 
public interest groups. 


PENALTIES FOR VIOLATIONS 


Corporations not complying with clean water 
regulations can be subject to a maximum fine of 
$50,000 per day for a first conviction and $100,000 
per day for subsequent convictions. 


WHERE TO GET MORE INFORMATION 


Copies of the regulations for the organic chemical 
manufacturing (PIBS #407-EO2) and inorganic 
chemical (PIBS #522-EO2) sectors can be obtained by 
calling the Ministry of Environment and Energy's 


Public Information Centre at (416) 323-4321 or 1-800- 


565-4923. 


| Ministry of Environment and Energy 


APRIL 1995 


Clean water regulations for the iron and steel 
manufacturing and electric power generation 
sectors 


On April 13, 1995, clean water regulations became 
law for the final two of nine industrial sectors 
targeted under the province’s Municipal-Industrial 
Strategy for Abatement (MISA). 

The regulations will protect Ontario’s 
waterways from pollutants discharged by the iron 
and steel manufacturing and electric power 
generation sectors. 

The clean water regulations establish legally 
enforceable limits for pollutants discharged by 
plants in the two sectors. They are designed to 
reduce significantly the amount of toxic and other 
pollutants entering Ontario’s waterways from the 
sector plants. 

Reducing the quantity of toxic chemicals 
discharged in effluents from the iron and steel and 
electric power generation sectors will reduce the 
risks posed to the environment, human health, fish 
and wildlife. 

The clean water regulation limits also will help 
Ontario meet its commitments under such 
initiatives as: the Canada-Ontario Agreement on the 
Great Lakes; Remedial Action Plans for Hamilton 
Harbour, the St. Marys and St. Clair rivers; the Lake 
Ontario Lakewide Area Management program; and 
the Binational Program to Restore and Protect Lake 
Superior. 


THE IRON AND STEEL MANUFACTURING 
SECTOR AT A GLANCE 


Iron and steel making involve the conversion of coal 
into coke, which is then combined with iron ore 
and limestone in a blast furnace to produce molten 
iron. The iron is then converted into steel in either 
basic oxygen furnaces or electric arc furnaces. 
Following these steelmaking operations, the steel is 
subjected to a variety of finishing operations to yield 
products of various shapes and sizes with desired 
mechanical and surface characteristics. 

Seven plants in the Ontario iron and steel sector 
discharge effluents directly.to surface waters and 
are regulated under the clean water regulations. 
These seven plants include four integrated mills 
(where coke and iron ore are used), two mini-mills 
and one specialty steelmill. They jointly account for 
about 74 per cent of Canadian steel production. 

Products manufactured by the plants are heavy 
structural and seamless tubular steel products, steel 
rails, hot and cold rolled sheets, flat rolled 
galvanized plates and stainless bars and rods. 

The iron and steel sector plants are located 
along the St. Marys, Welland and Ottawa rivers, as 
well as Lake Ontario and Hamilton Harbour. They 
discharge approximately 1.1 million m°/day of 
process effluent and 1.3 million m?/day of cooling 
water into Ontario waterways. Algoma Steel Inc. 
(Sault Ste. Marie), Stelco Hilton Works (Hamilton) 
and Dofasco Steel (Hamilton) account for more than 
70 per cent of the sector’s effluent. 
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THE ELECTRIC POWER GENERATION SECTOR 
AT A GLANCE 


The Electric Power Generation Sector Effluent 
Limits Regulation applies only to facilities operated 
by Ontario Hydro’s fossil and nuclear business 
units. Hydroelectric facilities are not regulated 
under this sector because they do not discharge 
process effluents and there are no significant levels 
of contaminants found in other effluents they 
release. 

There are five operating coal fired stations and 
one oil fired station under the fossil business unit. 
Two shut-down plants are also maintained by the 
fossil business unit. 

There are four uranium oxide-fuelled nuclear 
power stations and three associated facilities under 
the nuclear business unit. 

The fossil and nuclear power generating 
stations employ an estimated 12,000 people at the 
various station locations. 

The Ontario Hydro power generating facilities 
produced 132.4 terrawatt hours (TW.h) of electricity 
in 1993. Of this total, 59 per cent was generated at 
nuclear stations and 14 per cent was generated at 
fossil stations. All stations except the Atikokan 
station are located on the shores of the Great Lakes 
and their interconnecting channels. 

Electric power generation plants discharge 
approximately 200,000 million m°/day of process 
effluent and 700,000 million m?/day of cooling 
water into Ontario waterways. The six operating 
fossil generating stations account for more than 70 
per cent of the sector’s effluent. 


CLEAN WATER REGULATION GOALS 


The goal of Ontario’s clean water regulations is the 
virtual elimination of persistent toxic substances 
from effluents discharged into Ontario waterways. 


REDUCTION OF LOADINGS 


The limits in the iron and steel manufacturing 
regulation are expected to decrease the total 
discharges of conventional, non-conventional and 
toxic pollutants discharged by the sector plants by 
approximately 3,600 tonnes per year. The expected 
annual loading reductions include 54 per cent for 
conventional contaminants and 81 per cent for non- 
conventional and persistent toxic compounds. 


The limits in the electric power generation sector 
regulation will decrease the total loadings of 
conventional and toxic pollutants discharged by 
plants in the sector by approximately 770 tonnes per 
year. Conventional contaminants, such as total 
suspended solids, will be reduced by about 70 per 
cent while non-conventional and toxic contaminants 
will be reduced by about 26 per cent. 


WHAT ARE THE MAJOR ENVIRONMENTAL 
CONCERNS 


Some wastewaters from the iron and steel 
manufacturing and electric power generation sectors 
contain conventional pollutants such as suspended 
solids, oil and grease and metals such as aluminum, 
copper, nickel, zinc and chromium. 

Cokemaking operations in integrated steel 
plants produce toxic chemicals such as ammonia 
and cyanide, and toxic organic compounds, such as 
volatiles (benzene, styrene), and polynuclear 
aromatic hydrocarbons (e.g. benzo(a)pyrene). 

International Joint Commission and MOEE 
studies have identified areas of environmental 
concern related to discharges to the St. Marys River 
at Sault Ste. Marie and Hamilton Harbour at 
Hamilton. In the St. Marys River, significant levels 
of polynuclear aromatic hydrocarbon compounds 
(PAHs), heavy metals, ammonia, cyanide and 
phenolics are found in the river water and 
sediments. PAHs, many of which persist in the 
environment and are toxic to aquatic life, were also 
found in fish and test clams. 

Similar problems exist in Hamilton Harbour 
where PAHs and heavy metals are found in 
sediment and aquatic life. 

Toxic chemicals can be harmful to human health, 
fish, aquatic plants and other aquatic life. These 
chemicals have been linked to cancers and birth 
defects in humans. 


ESTABLISHING THE DISCHARGE LIMITS 


The limits in clean water regulation are based on the 
results of a 12-month regulatory monitoring 
program and an examination of the best available 
technology (BAT) for reducing the discharge of 
contaminants in each sector. 


aA ts 


The ministry defines BAT as a combination of 
demonstrated treatment technologies and industrial 
process changes that can reduce or eliminate 
pollution and are affordable to the industry. To 
determine BAT, the ministry hired consultants to 
conduct a world-wide search for modern 
wastewater treatment practices applicable to the 
two sectors. 

The regulated plants are free to choose how they 
will meet the limits. For example, rather than 
installing end-of-the-pipe treatment, companies may 
choose to implement pollution prevention 
measures. 

A description of the available technologies for 
_ the two sectors are contained in the BAT 
consultants’ reports. 


REGULATED REQUIREMENTS 


The major features of the regulations are: 
a) maximum daily and monthly-average 
discharge limits for 12 parameters at iron and 
steel plants, ranging from four for Lasco 
(Whitby) to 11 for the Stelco Hilton Works; 
b) maximum daily and monthly-average 
concentration limits for nine parameters at 
electric power generation stations, ranging from 
one at the Bruce Heavy Water Plant to five at 
nuclear stations; 
c) requirements that process and cooling water 
effluents must not kill fish or water fleas; 
d) requirements that process effluents fall 
within a pH range of 6.0 to 9.5 at all times; 
e) monitoring of all process effluents for chronic 
toxicity; 
f) monitoring of cooling water; 
g) prohibition of bypasses; 
h) standard record keeping and reporting 
requirements. 


COMPARISON TO OTHER JURISDICTIONS 


The limits for the iron and steel manufacturing and 
electric power generation sectors have been 
reviewed against limits or guidelines of other 
jurisdictions, including Canadian provinces, the 
United States and Europe. The Ontario limits were 
found generally to be equivalent or more stringent. 


APPLYING THE DISCHARGE LIMITS 


There are two general approaches to reducing the 
quantities of pollutants in plant effluents: in-plant 
pollution prevention and end-of-pipe treatment. 

In-plant recycling of wastewaters is becoming a 
common practice in industry. Typically, pollutants 
can be removed from wastewaters by treatment 
such as filtration and the cleaned-up water can be 
reused in the process. 

End-of-pipe treatment processes commonly 
used in these two sectors to improve effluent quality 
include filtration, clarification or sedimentation, 
steam stripping and biological treatment. 


SECTORS INITIATIVES 


The iron and steel manufacturing and electric power 
generation sectors have already undertaken several 
initiatives to make it easier to comply with the 


regulation: 


A - Iron and Steel Manufacturing Sector: 
* Stelco Inc, in a joint venture with Japan’s 


Mitsubishi Corp. is installing a pulverized coal 
injection facility at its Hilton Works in Hamilton. 
This will result in reductions of toxic organic 
chemicals to the air and water, and reductions in 
energy costs. This coal injection facility will be 
operational by the end of 1995. 

* Dofasco is installing an electric arc furnace 
and slab casting facilities the company’s 
Hamilton location. The new furnace technology 
will not result in additional liquid effluent. It 
will be in operation by the Fall of 1996. 

* The introduction of water recycling systems 
for several processes at Algoma Steel, Dofasco 
Inc. and Ivaco will result in significant 
conservation of water, together with reduced 
emissions of conventional and non-conventional 
pollutants. 

B - Electric Power Generation Sector: 

* A reduction by almost 50 per cent of 
wastewater flow from the ash lagoon at the 
Nanticoke station was accomplished by the 
installation of a $170-million dry fly ash system. 
* Bruce A and B stations are currently 
upgrading their wastewater treatment systems. 


HOW THE REGULATIONS WERE DEVELOPED 


The two new clean water regulations were 
developed with the participation of the Canadian 
Steel Environmental Association, Ontario Hydro 
and the federal government in two sectoral joint 
technical committees. A representative of the MISA 
Advisory Committee of Independent 
Environmental Experts also attended the joint 
technical committee meetings. 

Meetings were also held with representatives of 
the United Steel Workers of America, and the 
Power Workers Union and the First Nations. 

À 60-day comment period was provided for 
public comment on the regulations. 


PENALTIES FOR VIOLATIONS 


Corporations that fail to meet the requirements 
of clean water regulations may be subject to a 
maximum fine of $50,000 per day for a first 
conviction and $100,000 per day for subsequent 
convictions. 


WHERE TO GET MORE INFORMATION 


To receive obtain copies of the clean water 
regulations for the iron and steel manufacturing and 
the electric power generation sectors, please call the 
Ontario Ministry of Environment and Energy's 
Public Information Centre at 1-800-565-4923. 
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_ Ontario successfully implements 


_ clean water regulations 


| 
| The Ontario government promised tough new 

| regulations to protect Ontario’s rivers, lakes and 

| streams from industrial effluent. Now with the pro- 
mulgation of the electric power generation and iron 
and steel clean water regulations, all nine industrial 
sectors have limits placed on the contaminants the 
companies discharge directly into the waterways. 
And the government has kept its promise. 

| Ontario’s clean water regulations are issued 

| under the Municipal Industrial Strategy for Abate- 
ment (MISA) program and cover nine sectors of the 


economy: 
| + petroleum; 


/ + pulp and paper; 
| + metal mining; 
| e 


metal casting; 

* industrial minerals; 

¢ organic chemicals; 

¢ inorganic chemicals; 

¢ iron and steel; 

+ electric power generating. 

| The clean water regulations are being phased in 
| over the next several years. But they are starting to 
produce results now. 

The petroieimn sector, for example, has reduced 
its contaminant loadings for almost all the pollutants 
by 40 to 60 per cent over 1989 levels - the year 
companies started monitoring their effluent under 
the MISA program. The predicted reductions after 
the regulation came into effect were: 

+ total suspended solids by 39 per cent; 
¢ volatile suspended solids by 31 per cent; 
| © dissolved organic carbon by 15 per cent; 


Ontario 


+ oil and grease by seven per cent; 
¢ ammonia by 1] per cent; 

¢ sulphide by 12 per cent; 

¢ phenolics by 24 per cent; 

* total phosphorus by 64 per cent. 

Further, all seven refineries are meeting the 
regulation limits now, even though they do not 
have to comply until Jan. 1, 1996. 

In September 1993, the petroleum refining sector 
regulation was the first clean water regulation to 
become law. 

The next clean water regulation to go out the 
door was for the pulp and paper sector. Although the 
companies were given until Jan. 1, 1996 to comply, 
eight mills out of the 26 pulp and paper mills in the 
province now meet their limits under clean water 
and federal regulations. 

Further, many mills are making more efficient 
use of the trees which are cut. These mills are using 
more recycled fibre and more residue, such as wood 
chips, from other wood processing operations as 
their feedstocks. In fact, two mills run on wood 
residue alone. 

The clean water regulation for this sector became 
law in November 1993. 

As the government's goal is to eliminate ad- 
sorbable organic halides (AOX) from pulp and paper 
effluent by 2002, the pulp and paper mills which use 
compounds containing chlorine for bleaching pulp 
must reduce their AOX discharges to: 

° 1.5 kilograms (kg) per tonne of pulp on Dec. 31, 

1995; 
¢ 0.8 kg per tonne of pulp by Dec. 31, 1999. 
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Further, each of the kraft mills must prepare a 
series of AOX elimination reports which outline the 
mill’s plan to meet the government's goal. 

Also, by Dec. 31, 1995, all mills must reduce: 
¢ BOD5 (biochemical oxygen demand) and 

toluene discharges by 85 per cent from their 1990 

levels; (BOD5 measures the amount of oxygen 

needed by micro-organisms to break down 
organic waste over five days); 

+ phenol discharges by &8 per cent from their 1990 
levels; 

¢ chloroform discharges by 96 per cent from their 
1990 ievels. 

The clean water regulations for the remaining 
seven sectors were promulgated in mid-to-late 1994 
and early 1995. These regulations are being phased 
in to give the companies a chance to alter their 
processes and production technologies to help clean 
up Ontario’s waterways. 

+ The metal mining sector will reduce its 
discharges of copper, nickel, zinc, cyanide and 
arsenic by 40 per cent by Aug. 26, 1997. 

+ The industrial minerals sector will reduce 
suspended solids to a monthly average of 25 
milligrams per litre by Aug 26, 1997. 

¢ The metal casting sector will meet its limits by 
Aug. 26, 1997. 

+ The organic chemical sector will reduce its 
discharges of toxic chemicals by 50 per cent by 
Feb. 16, 1998. 

e The inorganic chemical sector will reduce its 
discharges of toxic chemicals by 16 per cent by 
Feb. 16, 1998. 

¢ The iron and steel sector will reduce its annual 
discharges of non-conventional and persistent 
toxic compounds by 81 per cent and its loadings 
of conventional contaminants by 54 per cent by 
April 13, 1998. (Non-conventional and persistent 
toxic compounds in this case include the 
volatiles, benzene and styrene, and polynuclear 
aromatic hydrocarbons such as benzo(a)pyrene. 
Conventional contaminants include suspended 
solids, oil and grease.) 

+ Electric power generators will reduce their 
discharges of pollutants by some 770 tonnes a 
year by April 13, 1998. 


& Printed on recycled paper 


Nee see 


MISA AND THE CLEAN WATER REGULATIONS 


The MISA program was introduced in 1986 to 
identify and reduce the pollutants discharged from 
industrial and municipal sources into the 
waterways. The goal is the virtual elimination 

of persistent toxic substances from effluent which 
are discharged into Ontario’s lakes, rivers and 
streams. Also the effluent must not kill fish or 
water fleas. 

The first phase of the program was to monitor 
the effluent from 300 industries which discharged 
their effluent directly into rivers, lakes and streams. 
That was completed in 1991. 

MISA's second phase began in 1993 when the 
Ministry of Environment and Energy released the 
clean water regulations for the petroleum and pulp 
and paper industries. The regulations for industrial 
minerals, metal casting, organic chemicals and inor- 
ganic chemicals and metal mining were issued in 
1994. 

With the promulgation of the regulations for 
iron and steel manufacturing and electric power 
generating sectors the MISA industriai program 
has been completed. 

The clean water regulations confirm Ontario's 
commitment to the Canada-U.S. Great Lakes Water 
Quality Agreement. They help to meet the goal of 
the Remedial Action Plans in the 17 Areas of 
Concern which the International Joint Commission 
pinpointed on Ontario’s side of the Great Lakes. 
And, with the provincial commitment of more 
than $600 million to improve water and sewage 
systems, the regulations testify to the province's 
determination to protect Ontario’s lakes, streams 
and rivers. 


FOR FURTHER INFORMATION: 


Please contact the Ministry of Environment 
and Energy’s Public Information Centre at 
(416) 323-4321. Callers outside Toronto can 
reach the Centre toll-free at 1-(800) 565-4923. 
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How Acid Rain Affects Forests, 
Crops and Wildlife 


INTRODUCTION 


Symptoms of forest decline have been observed in 
areas of North America for many years. The visible 
signs include dieback of twigs and branches in the 
tree crown, the production of smaller leaves and 
premature autumn coloration in foliage. The cur- 
rent decline of maple and hardwood in Canada 
appears to be more severe and more extensive than 
those of the past. Studies conducted in Ontario and 
Quebec indicate that acid deposition — and other 
air pollutants transported over long distances — 
may be contributing to forest decline. 


THE ROLE OF THE FOREST 


Forests play a vital role in the life of our plant. 
Through photosynthesis, carbon dioxide and water 
react with sunlight to form organic matter and gen- 
erate oxygen. This process allows plants to store 
energy derived from the sum and provide the basic 
carbon materials which become plant tissues. 

Plants produce foliage, woody tissues, roots, 
flowers, fruit and seeds. Eventually, all these fall to 
the soil. Dead leaves, tree litter, fallen wood and 
dead roots provide the sources of energy and nutri- 
ents for fungi, bacteria, insects, earthworms and 
other animals. The living forest provide shelter, 
nesting sites and food for many animal species and 
helps to store water. 

In addition, forests support the economy 
through the lumber industry , hunting fishing and 
recreational activities. 


Ontario 


THE EFFECTS OF ACID RAIN 


Sulphur dioxide (SO2), is a major source of acidity 
in rain. In sufficient concentrations, sulphur dioxide 
can be toxic to foliage. In the presence of water, sul- 
phur dioxide is converted to sulphuric acid. In the 
form of acid rain, sulphuric acid is deposited on soil 
and affects soil chemistry. 

The other major acidic component of acid rain is 
nitric acid which is derived from nitrogen oxides 
(NOx). Contrary to the effects of sulphur dioxide, 
nitrogen compounds may stimulate plant growth. 
This stimulation may be beneficial on a short term 
basis but in the long term, the effects are harmful 
and nitrogen may be released to the aquatic system. 

The majority of terrestrial scientists would agree 
that the impact of acid rain does not directly destroy 
the above ground parts of the plants. What acid 
rain does is disrupt the natural soil processes. This 
includes leaching of soil nutrients and a reduction 
in nutrient status (calcium, magnesium and potassi- 
um), which leads to decreases in soil pH. Under 
conditions of low soil pH (less than 5.2), there is an 
increased availability of aluminum. Aluminum. in 
turn, can be toxic to plant roots and soil organisms. 

This is a slow process. 

At first, soils are able to counter inputs of acidic 
materials. Eventually, however, the basic soil chem- 
icals will be used up and the entire buffering capa- 
bility of the soil will be lost. The soil acidity will 
increase very rapidly and adversely affect the terres- 
trial ecosystem. Due to differing soil composition in 
different regions, this will not occur geographically 
in a uniform manner. In addition, the time scale for 
this phenomenon could vary widely from afewyears 
to a few centuries. 


PIBS 1736E 


Paye HAG 


Nero MARNE 27 RD LE QI LES 
owt pit. LS Pere fy Ae eG s ACT L 
ne cep eller 


oe So | son, <_~ | 


aul dm ete nr ba! ee o Vides 
Ww wie wiv Visa : they, ne UT 
| bo esthre tipo 
À rite a, Ve ve oe o4 au 
Ars ( | PL NL LE 
sb. wy 2G 1M 2h coffre 4h 
À à train or > rae Ce ee near e 
" rsabimiftest 2? iM mai 1s AE 
o (a. Del en me oe ts ch f 
Se ot) on | 5 > Se ed 
lé SRM FINI Tm: PAS 1 By NC ger: i 
ee a4 4 j » 7 | MC r on 
4 (182 mot YY by is ‘beast’ L'ILE DT à Ld 
a mi ioe bide ‘ iat italie & emek TUN 
rain As atmidéiièn tA} "CH VIN orhulya? 
10 Pr a. nm Pot th à US a eut HE Métin 
ie à mue t'il 
iv aj ne 6468) pice ls ed 0 Dore arr 
rp HiglseH ies ity Reaurirt 
st lew be = (ou nil fé 
CAE wel.) di beets 
(tay Vera » a 
« ral Cer ze be ‘ 
pari ! | s ti re Hi) et 
… ST ech wet [Par Porte di 
2 tu MENU 
ees LL 1 prot ly LOGE, theese an 
is à Set = + ty. 17. Pr TAN OLS 
Oe We gr taie 08" de nie dis @ ul 


tort ac ali 


oh Will 0 


i (array) ems ore) nié fé 
ic p 4? Loew Gouden wat aide (4 
m= lied Glee etat tm Matt à 
Les «10e ici ait Hi 
yoet) «mmm Quel ns serloé Mistiee sear 
veri) TU RE 1 pail Ga 


‘i +? (po hoon bem (rere AUDE 7 
Lt trantre’s 28 eee Laie See 247 
MT tam CO vil Te | 


RE TT oop gees a 
witb: tn terres CURE 


i? 
> ~ 


Tay? EUT 2 T'ON BRT 


svt tegen ole oi Sinise À LOS eee 
~~ diy oh. peer: avira ey) nr Tine | 
Ad Dr bee Riez de A 0 PVC RET Net 
ree a7 wife!) opel a MAT en tte 
“itt +i? rez ong ind enn 40 © PAR Gee 
ET A hee ent 

"IL mt divers one’ eigen 


iwige= tik lathe) abat ARNO AO 
nj lt mtd eet) ire AOC Je 

ie doa ig ‘eto crave ob shiney ames Beat 
bete if far AUTAL caer À aime 
pret @httas' vo FLE ft tetes reth 

ve Gites = Se a) Gad) hues Ce Qt 


ti > LIL ugoqend Cr 
ta 2er AMER his era 
ite Wi 

| bi 


a, 


| 


46/18/97 16:42:56 = 


SUMMARY OF CLASSIFICATION OF 
TERRESTRIAL (SOIL) SENSITIVITY TO 
ACID DEPOSITION IN ONTARIO 


The capacity of soils to tolerate acidic inputs has 
been classified based on soil chemistrv, texture and 
depth. The relative areas falling into each sensitivity 
class are shown in the table below. 


Class Total area (km) %ofProvince 
Highly Sensitive 335,000 Bie 
Moderately Sensitive 192,000 18.0 
Non-sensitive 247,000 DS 
Organic (not rated) 295,000 76 
FOREST AREAS AT RISK 


The forest most likely to be aftected are those on 
soils which are shallow, sandy and/or have limited 
pools of buffering chemicals. Such conditions are 
prevalent in the Precambrian Shield area of Canada. 

The areas most likely to affected include the 
Muskoka and Parry Sound districts of Ontario 
where acid rain may enhance the decline of sugar 
maple trees. Areas further in Ontario or in Quebec 
have similar soil conditions, but because they are 
further from the sources of pollution, the amounts of 
acid deposited are lower and the acidification 
process proceeds more slowly. 

Much of the recent severe dieback of sugar 
maples in Ontario was associated with the defolia- 
tion by the Forest Tent Caterpillar, especially in the 
Muskoka / Haliburton areas. Experiments have 
shown that growth of the insect was greater on 
foliage subjected to acidic conditions and the cater- 
pillars matured earlier. In recent years, the Gypsy 
Moth has been spreading northward in Ontario and 
could create an additional problem for the forests. 

Severe dieback of white birch trees in the shore- 
line area of Lake Superior, especially in the Wawa 
area and at other sites in Ontario have been under 
investigation. Potential causes of the dieback may 
have involved acidic precipitation or acidic marine 
fog. Soils in this area are coarsely textures and 
extremely acidic. Natural succession of plant com- 
munities changes induced by climatic shift cannot be 
discounted. 


MAUR 


ECONOMIC CONSEQUENCES OF 
HARDWOOD DECLINE 


* Associated with the acid rain question is the 
rapid reduction in growth rate of sugar maple 
trees since about 1960. Reduced growth rates are 
more evident in areas subjected to atmospheric 
contaminants. In southwestern Ontario, acid 
rain and ozone are co-deposited and it is difficult 
to asses their relative contributions to the 
reduced growth rate. 


With reduced rates of growth, less timber will be 
produced for future harvests. Salvage cutting of 
affected trees in areas where dieback is encoun- 
tered is a short term solution and disrupts tim- 
ber harvest plans. 


+ Quebec produces about 70 percent of the world’s 
maple syrup and some 15,000 producers in 
North America rely on the sugarbush for at least 
part of their income. 


e Although it is difficult to assess, loss of forest 
cover could have a major impact on non-timber 
forest resource utilization such as hunting and 
tourism. 


RISKS FOR AGRICULTURAL PRODUCTION 


Results of experimental studies indicate that repeat- 
ed occurrences of highly acidic rain or fog with a pH 
of less than 3.0 will increase the likelihood of foliar 
damage to agricuitural crops. (Rain in the absence 
of pollution is expected to have a pH of 5.6, resulting 
from dissolved carbon dioxide which is naturally 
present in the atmosphere.) Direct damage has not 
been certified under natural conditions as the pH of 
typical rainfall is about 4.2 in southern Ontario. 
Acidic deposition could result in soil pH depres- 
sion. This would increase the frequency of applica- 
tion of agricultural limestone to the crop land. It 
would be very difficult to attribute any increased 
demand for lime application when normal agricul- 
tural practices, including application of nitrogen- 
based fertilizers, will also result in soil acidification. 
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RISKS FOR WILDLIFE 


¢ Large scale losses of the tree canopy are predicted 
to lead to a decreased abundance of birds that 
rely on the canopy for tood and shelter. 

* Conversely, some bird species that feed among 
shrub layers on the ground may have increased 
habitat. 

¢ Following soil acidification, metals and other 
contaminants, especially cadmium, become more 
available for uptake through roots of the plants 
on which animals feed. As a result, these metals 
can be accumulated in the tissues of wildlife in 
remote areas which are sensitive to acidification. 

¢ Metals are known to accumulate in lichens which 
are a food source for wildlife. Moose and deer 
have accumulated such high concentrations of 
cadmium in their livers and kidneys that these 
organs have been declared unit for human con- 
sumption in several provinces in Canada. 
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FOR MORE INFORMATION 


Ministry of Environment and Energy has several 
information pieces about acid rain and other topics. 
These are available through the ministrv’s Public 
Information Centre, located at 135 St. Clair Ave. W, 
Toronto, Ontario M4V 1P5. The Public Information 
Centre is open Monday through Friday, from 9:00 
a.m. to 4:30 p.m. 


Or call: 


Onuitside of Toronto 1-800-565-4923 
in Toronto 323-4321 


REFERENCES 


George H. Tomlinson “Effects of Acid Deposition on 
the Forests of Europe and North America” 1990. 


The 1990 Canadian Long-Range Transport of Air 
Pollutants and Acid Deposition Assessment Report, 
Part 5, Terrestrial Effects. 1990 


Acid Precipitation in Ontario Study (APIOS) Annual 
rogram Report. 1989 / 1990 
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CLIMATE CHANGE AND THE GREENHOUSE 
EFFECT 


Climate change is an important environmental 
concern. It refers to the warming of the earth’s 
atmosphere caused by human activities such as 
industrial and transportation emissions. These 
cause an increased amount of greenhouse gases to 
build up in the atmosphere, upsetting the natural, 
life sustaining balance. As a result, more heat may 
be trapped next to the earth so it gradually gets 
warmer. 

The greenhouse effect is often confused with 
climate change. While closely related, the two are 
not the same. 

The greenhouse effect is the natural process that 
heats the earth’s surface, thereby supporting life on 
earth. Heat from the sun is trapped next to the 
earth’s surface by gases in the atmosphere. These 
are called greenhouse gases. The greenhouse effect 
allows some heat to escape into space but traps 
enough to keep the earth warm day and night. 


GREENHOUSE GASES 


The key greenhouse gases released by human activi- 
ty are: 


+ Carbon dioxide(CO2): This is the predominant 
greenhouse gas. It is increasing in the atmos- 
phere principally through the burning of fossil 
fuels, such as oil, coal and natural gas, and 
deforestation. It makes up 80 per cent of 
Canada’s greenhouse gas emissions. 


Ontario 
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Methane (CH4): Methane is released from rice 
paddies, enteric fermentation (intestinal gases, 


particularly from farm animals), gas ieakage | 
from landfills and the production and use of 
natural gas. Its estimated contribution to 
Canada’s greenhouse gas emissions is 13 per 
cent. 


Nitrous oxide (N20): N20 is formed in the 
combustion of vegetation and fossil fuels but its 
principal sources from human activity in 
Ontario are probably nitrogen fertilizers and 
nylon manufacturing. Nitrous oxide’s 
estimated contribution to national greenhouse 
gas emissions is five per cent. 


Other gases also play a role: 


Ozone (03): This is a greenhouse gas as well as 
a pollutant in the lower atmosphere (tropos- 
phere). Additional information on its relative 
atmospheric role is required to determine its 
contribution to the problem. 


Chlorofluorocarbons (CFCs): CFCs are present 
in the atmosphere at extremely low concentra- 
tions but thev are powerful global warming 
gases. They also deplete atmospheric ozone | 
which protects us from the harmful ultraviolet 
rays of the sun. If the ozone depletion occurs in 
the lower regions of the atmosphere, then there 
could be surface cooling effects since ozone is 
also a greenhouse gas. Recent studies suggest 
the direct radiative effects of CFCs may be offset 
somewhat by the cooling effects due to ozone 
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depletion in the lower atmosphere, especially in 
the mid-latitudes. 


¢ Hydrochlorofluorocarbons (HCFCs): HCFCs are 
substitutes for, and similar to, CFCs. They are 
also powerful global warming gases. They 
deplete ozone, but not as voraciously as CFCs. 
Because of their reduced ozone depletion 
properties, the global warming effects of HCFCs 
are not offset to as great an extent by the surface 
cooling ertects. 


e Fully fluorinated gases such as 
sulphurhexafluoride (SF6), hexafluorethane 
(C2F6) and tetrafluoromethane (CF4): These are 
not released in large quantities. However they 
are becoming increasingly important due to their 
extremely long atmospheric lifetime. SF6 is used 
for electrical insulation, magnesium production 
and science laboratories. C2F6 and CF4 are 
emitted by aluminum smelters. 


THE EFFECTS OF CLIMATE CHANGE 


In Canada, it’s easy to get the impression that 
climate change will simply mean more warm 
weather to enjoy. However scientists agree that 
there are serious and severe implications to warming 
global temperatures. 

Serious effects are expected both globally and at 
home: 


* Heat waves: Prolonged periods of high 
temperatures are likely to become more 
common, 


¢ Storms: Frequency and intensity of severe 
weather may increase. 


e Changes in precipitation: Increases or decreases 
in precipitation in some areas may increase 
droughts or flooding. In central North America, 
decreases in precipitation are predicted with 
increasing temperatures. Water supplies for 
drinking, shipping and hydro power generation 
may be affected adversely. 


+ Sea level rise: Ocean levels will rise due to ther- 
mal expansion of water and the melting of land- 
based ice. Coastal communities like those on 
Hudson's and James Bay may experience 
erosion, wetland loss and salt water intrusions 


M.0.E.E. Page 


into freshwater systems. Human impacts 
already include large expenditures to construct 
dvkes and may include increases in the number 
of environmental refugees. 


¢ Soil erosion in Northern Ontario could develop 
into a more serious agricultural and 
environmental problem. 


¢ Plant and animal productivity may decrease in 
both natural and agricultural systems. Since the 
effects of climate warming would be relatively 
greater in northern parts of Ontario, northern 
crop choices are likely to change. Forestry may 
also be seriously affected. 

¢ Migration of pests: Locusts, aphids and moths 
become more active in warmer weather and may 
migrate north. 


¢ Impacts on health such as cardiovascular, 
cerebrovascular and respiratory diseases may 
increase. The effects are likely to be greatest on 
the elderly, chronically ill and the very young. 
Vector-borne diseases, including malaria, 
schistomiasis and leishmaniasis are expected to 
shift north. 


A WORLD-WIDE EFFORT TO PREVENT CLIMATE 
CHANGE 


The changing atmosphere: Implications for global 
security was an international conference held in 
Toronto in 1988. Scientists at the conference con- 
cluded that greenhouse gases in the global atmos- 
phere were being increased primarily by human 
activity and that the ultimate consequences could be 
second only to the impact of nuclear war. 

The Intergovernmental Panel on Climate Change 
(IPCC) sponsored jointly by the World 
Meteorological Organization and the United Nations 
Environmental Program has made several key deter- 
minations. 

It confirmed global warming has been recurring 
in recent decades. It supports models which show 
that with a doubling of CO2 concentrations, global 
temperatures would increase 1.5 to 4.5 degrees 
Celsius. It also underscored areas of scientific uncer- 
tainty such as the role and effects of sources and 
sinks (reservoirs such as oceans that hold green- 
house gases), clouds, oceans and polar ice caps. 
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The IPCC has predicted a rate of global mean 
temperature increase of about 0.3-C per decade or 
1-C above the present value by 2025 and 3-C by 
2100. This is greater than the warming seen over 
the past 160,000 vears. 

Canada was one of more than 150 countries to 
sign the Framework Convention on Climate Change 
at the United Nations Conference on Environment 
and Development in Kio de Janeiro in June 1992. 

Since ratitving the convention, governments in 
Canada have been working together with | 
stakeholders to study options for addressing climate 
change. 

In February 1995 Canada’s environment and 


energy ministers approved the National Action | 
Program on Climate Change which sets outa broad 
framework under which Canada (including Ontario) | 
wiil work toward stabilizing national greenhouse 
gas emissions at 1990 levels by the year 2000. This 
framework will also provide guidance for address- | 
ing emissions after that date. 

The first step is to stabilize global greenhouse 
gas emissions. No national or international agree- 
ments have been reached to date on further cuts. 
IPCC and other scientists have calculated the cuts in 
emissions required to stabilize the current | 
concentrations of greenhouse gases at their current | 
atmospheric levels: 


Carbon dioxide - greater than 60 per cent reduc- 
tion 

Methane - 15 to 20 per cent reduction 

Nitrous oxide - 70 to 80 per cent reduction 
CFC-11] - 70 to 75 per cent reduction 

CFC-12 - 40 to 50 per cent reduction 

CFC-22 - 40 to 50 per cent reduction | 


The Montreal Protocol does, however, phase out 
CFCs by 1996. 


ONTARIO ACHIEVEMENTS | 


In 1989, Ontario became the first North American 
jurisdiction to ban the manufacture and import of 
products using CFCs as propellants in aerosol 
sprays or blowing agents in foam manufacture. In 
1994, Ontario promulgated control regulations 
phasing out CFCs, HCFCs and other ozone-deplet- 
ing substances used as refrigerants, in fire extin- 
guishers, as solvents and as sterilants. 
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Many energy-efficiency measures taken in 
Ontario will contribute to reducing greenhouse 
emissions. Ontario was the first province to intro- 
duce energy efficiency regulations on energv-using 
products and appliances. The Ontario Building 
Code sets high levels of insulation for new build- 
ings. The ministry’s Home Green-Up program is 
also increasing energy efficiency. 

The Voluntary Challenge Program and Registry 
— launched under the National Action Program — 
will encourage all sectors to take cost-effective vol- 
untary actions to reduce greenhouse gas emissions. 


HOW YOU CAN HELP 


There are several things you can do to help reduce 
greenhouse gas emissions: 


¢ Conserve energy: Turn off lights and appliances 
when not in use. Buy energy efficient goods and 
appliances. Instead of driving, walk, cycle or 
use public transit whenever possible. If you do 
drive, keep your car well tuned and turn your 
engine off rather than let it idle. Calk and 
weatherstrip your home and check to see your 
insulation is adequate. 


+ Reduce, reuse and recycle: The 3Rs of waste 
management help save energy by reducing the 
need to manufacture products from scratch and 
by easing stress on methane-producing landfill 
sites. 


e Use your consumer power: Buy energy-efficient, 
environmentally-friendly goods that are 
reusable, recyclable, made from recycled 
materials, are not over-packaged and are CFC 
and HCFC-free. Remember if energy-efficient, 
environmentally-friendly goods are not available 
at your store, you can always ask that they be 
stocked. 


+ Plant trees: Trees absorb and store carbon 
dioxide. If properly placed, trees can naturally 
reduce heating and cooling needs by sheltering 
homes from wind and sun. 


+ Educate yourself. Read articles. Get information 
from your public library, government and utili- 
ties. Join an environmental interest group. 
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FOR MORE INFORMATION 


| The Ontario Ministry of Environment and Energy 


has more information available on energv 
conservation, air pollution and other topics. These 
are available through the ministry’s Public 
Information Centre, 135 St. Clair Ave. W., Toronto, 
Ontario, M4V 1P5. The centre is open Monday 
through Friday, from 9:00 a.m. to 4:30 p.m. 


| Or call: 
| Outside Toronto 1-800-565-4923 | 
In Toronto 323-4321 | 
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Water pollution monitoring costs in Ontario 
. Comparison of estimated and actual costs 


Sununary of report 


| PURPOSE OF REPORT The contaminants or pollution parameters 


tht oe | monitored for and detected varied for each industri- 
The Municipal-Industrial Strategy for Abatement | | + a 
ae | alsector. The most parameters, 161, were tested 
ORNE MTS : ie | for in Metal Casting plants. The largest number of 
elimination of toxic contaminants in municipal and | 


(MISA) program is intended to achieve the “virtual 


parameters detected in one industrial sector was 
116 at the Organic Chemical plants. Eleven of the 26 
| Organic Chemical plants monitored had effluents 
CNRS | VE | that were acutely lethal to fish and other aquatic 

| discharges over 12 months. A total of 237 plants in g l 


| PRE art | organisms. Over half of the samples tested from the 
| 9 industrial sectors implemented these monitoring 


| rograms between December 1988 and July 1991. A ET 
Mi és L and July Using monitoring data, abatement cost esti- 


Prior to the implementation of the monitoring 


industrial discharges into Ontario waterways". As 
a first step in this program, regulations required 
intensive monitoring of industrial wastewater 


Pulp and Paper mills were toxic to aquatic life. 


| Ke mates, and other information on financial impacts, 
programs, industrial representatives and Ministry 


ke l | maximum allowable limits were developed for 
staff produced estimates of the capital and operating 


à NE; de À specific pollution parameters in each sector ranging 
costs of monitoring activities at each plant. Before a : 3 RD 
frorn 59 contaminants in the Organic Chemical 


| completing year-long monitoring programs, the Sector plants to 1 parameter for Industrial Minerals 


plants were sent questionnaires asking for data on | plants. 
the actual expenditures incurred for monitoring. 
| In this report, monitoring activities required 
| by the regulations are described and key results ESTIMATED COSTS OF MONITORING ACTIVITIES 
| of monitoring efforts are summarized. This is the 
first time that actual costs of a regulatory program 
have been collected in Ontario for comparison with 


re-program estimates. er 
peal Es | of the total expenses. Disaggregated estimates were 


| developed for each monitoring activity: sampling 


tes 


Estimated monitoring costs totalled $73.7 million 
for 237 plants, or an average of $311,100 per plant. 
Operating expenses were estimated to represent 65% 


KEY RESULTS OF EFFLUENT MONITORING ($25.6 million), flow measurement ($12.9 million), 
| ACTIVITIES | characterization ($11.8 million), routine analysis 
| ($16.2 million), toxicity testing ($1.6 million), 

In addition to the concentration of various reporting ($5.1 million) and other ($512,300). 


chemicals, tests were carried out to determine 
acidity and acute toxicity. Monitoring revealed 
different numbers of contaminants or pollution 


parameters in effluents from each sector. 


Ontario 
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The highest total monitoring costs were in 
the Iron and Steel sector, with 7 plants, averaging 
$1.2 million per plant. In contrast, the 51 Industrial 
Minerals plants were expected to incur the least total 
cost per plant of $38,900. It was estimated that the 7 
Iron and Steel plants would incur the highest capital 
and operating costs per plant; $732,000 and $464,000 
per plant respectively. 


REPORTED COSTS OF MONITORING ACTIVITIES 


Of the 220 plants or mines surveved, 117 or 53% 
returned completed questionnaires as shown in 


Table 1, 


Table 1: Response rate of MISA monitoring cost 


survey 
Sector Number of monitoring plants 
Received a Fully % ot 
questionnaire completeda response 
questionnaire 
and returned 
it to MOEE 
Petroleum 
refining 7 i 100% 
Organic 
chemicals 26 24 92 
Pulp and 
paper 27 17 63% 
Tron and steel i ii 14% 
Metal mining 47 4 30% 
Industria! 
minerals 47 5 10% 
Electric 
power 22 22 100% 
Inorganic 
chemicals 29 DE 86% 
Metal 
casting 8 2 25% 
Total 220 117 53% 


Source: MOEE, Actual Cost of Monitoring Surveu, 1991. 


| 


M.0.E.E. 


As shown in Table 2, these 117 plants reported 
spending a total of $52.9 million, or an average of 
$452,000 per plant on monitoring activities. This cost 
per plant is 45% higher than the $311,000 per plant 
that was estimated prior to the implementation of 
the monitoring. Total reported capital and operating 
costs were split 50-50. Operating expenditures 
include $10.2 million to hire external consultants. 
Total capital and operating cost per plant were 
$224,000 and $228,000 respectively. 


Table 2: Totai reported capital and operating 
costs of monitoring by sector 


Sector ($000) 

=of Capital Operating Total 

plants (1) (2) 

Metal 
casting 2 Shee 38.5 43.7 
Industrial 
minerals 5 1052 279,5 384.7 
Iron and 
steel 1 699,3 1,007.2 1,706.5 
Metal 
mining 14 357.8 1423.9 1,781.7 
Petroleum 
refining 7 1,835.8 2,236.5 40723 
Inorganic 
chemicals 25 1,795.6 2,890.7 4,686.3 
Pulp and 
paper 15 2,470.4 2,491.8 51622 
Organic 
chemicals 24 5,382.8 7258 12/6864 
Electric 
power PDA 5 520 §,916.0 224709 
Total 117  26,207.0 26,757.7 52,944.7 


(1) Actual capital costs include purchased vehicles. 
(2) Actual operating costs include consultant and vehicle leased costs. 


Source: MOEE, Actual Cost of Monitoring Surveu, 1991 


The 22 Electric Power Generating plants 
reported the largest total monitoring expenditures 
of $22.5 million. The lowest total sector expenditure 
amounted to $43,700 by 2 Metal Casting plants. 
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M.OLE.E. 


As shown in Table 3, the single reporting steel 
plant had the largest total monitoring expenditure 


per plant of $1. 


7 million. 


Metal Casting foundries reported spending the 


smallest cost per plant; $21,900 per plant. 
Total expenditures reported by monitoring 
function included $14.2 million (26.8%) for 


sampling, $11.9 million ( 


22.6% 


ne) 


) for analytical 


testing, $10.4 million (19.7%) for flow measurement, 
$5 million (9.5%) for reporting, and $1.1 million 
2.2%) for training, seminars and transportation . 


Table 3: Total reported monitoring cost per pliant 


mms 


Sector ($’000) 
# of Total Total cost 

plants per plant 
Metal 
casting A 43.7 PUR, 
Industria] 
minerals 5 384.7 76.9 
Metal 
mining 14 1787 127,3 
Inorganic 
chemicals 25 4,686.3 187.5 
Pulp and 
paper 17 Sa vse, 303.7 
Organic 
chemicals 24 12,636.4 526.5 
Petroleuin 
refining 7 4072.3 581.8 
Electric 
power 22 22,470.9 1,021.4 
Iron and 
steel al 1,706.5 1,706.5 
Total 117 52,944.7 452.5 
Note: 


(1) Actual capital costs include purchased vehicles. 


(2) Actual operating costs include consultant and vehicle leased costs 


Source: MOEE, Actual Cost of Monitoring Survey, 1991 


External consultants performed chemical 


analyses ($6.4 million) and toxicity testing 


($1.0 million). The 117 reporting plants established 
210 consulting contracts with 55 consulting firms, 
for an average cost of $42,600 per contract. 


ESTIMATED AND REPORTED COSTS OF MISA 
MONITORING ACTIVITIES 


Pre-regulation cost estimates and reported costs are 
available for 99 out of the 117 plants that returned 
completed questionnaires. Actual and estimated 
costs for these plants were compared to evaluate the 
degree of over/under estimation and to determine 
reasons for such discrepancies. Total estimated 
monitoring costs for all plants were $7.2 million 
(14%) less than total reported costs. However, total 
costs were over-estimated by as much as 248% in 
the Metal Mining Sector, and under-estimated by 
as much as 43% in the Electric Power Sector. 
Under-estimation of the Electric Power sector was 
due to the fact that additional monitoring require- 
ments, not included in the cost estimates, were 
imposed in the monitoring regulations. 

The range of error varied from -40% /+19% in 
the Petroleum Refining Sector to +65% /+1,053% 
in the Metal Mining Sector. 

Statistical analyses demonstrated that estimated 
monitoring costs in the Petroleum, Pulp and Paper 
and Organic and Inorganic Chemical sectors were 
good estimators of the actual costs. 
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EMPLOYMENT ASSOCIATED WITH MONITORING 
REQUIREMENTS 


The 117 survey respondents reported that a total 

of 106 persons were hired to pertorm in-house 
monitoring activities. Of these 106, 62 were hired on 
a permanent basis while 44 were hired temporarily 
for one year as shown in Table 5. Organic Chemical 
plants hired the largest number of additional 
employees, consisting of 23 permanent and 16 
temporary persons. Ontario Hydro employed an 
added 18 people on a permanent basis. 


Table 5: Reported number of additional 
employees hired in-house to perform 
MISA monitoring activities 


Total 


Sector Permanent Temporary 

Full- Part- Full- Part- 

fime time time time 
Petroleum 
refining 4 0 2 1 af 
Organic 
chemicals »4 2 12 4 39 
Pulp and 
paper 8 il 4 i 13 
Iron and steel il 0 2: 0 3) 
Metal mining 0 1 5 0 6 
Industrial 
minerals 0 0 0 0 0 
Electric 
power 15 3 4 Ws 29 
Inorganic 
chemicals 6 0 1 2 9 
Metal 
casting 0 Q 0 0 (el 
Total 
(117 plants) 55 7 29 15 106 


Source: MOEE, Actual Cost of Monitoring Survey, 1991. 


Ni bere 


The 117 survey respondents reported a total 
of 343,416 person hours to perform in-house 
monitoring activities. As shown in Table 6, reported 
operating costs per total person in-house hours were 
much higher and ranged between $63.40 per hour in 
the Petroleum sector to $161.80 per hour in the Meta! 


Casting Sector. 
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Table 6: Monitoring person hours as a % of 


reported monitoring costs 
Sector Reported In-house Operating | 
3 P Le, 
operating person costs per 
costs hours total person 
{S'000) hours ($/hr) 
Petroleum 
refining 22365 Cov 634 | 
Organic 
chemicals 7 253.6 89,355 $1.2 
Pulp and 
paper 2,691.8 36,305 741 
Iron and steel 1,007.2 14,978 67.2 
Metal mining 1423.9 16,860 84.4 
Industrial 
minerals 279,5 2,917 95.8 | 
Electric 
power 8,916.0 108,693 82.C 
Inorganic 
chemicals 890.7 38,785 745 
Meta) 
casting Stop) 238 161.8 
Total 
(117 plants) 26,737.7 343,416 n/a 


Source: MOEE, Actual Cost of Monitoring Surveu, 1997. 


various monitoring activities differed greatly among 
sectors; from 119 person-hours per plant in the Metal 


Casting sector to as high as 14,978 person- hours for 
the one reported Iron and Steel plant. Total person 
in-house hours by monitoring function were 127,135 


hours (37%) for analytical testing, 114,469 hours 
(33%) for sampling, 81,098 hours (24%) for reporting 
and 20,714 hours (6%) for flow measurement. 


Required in-house person hours to perform 
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CONCLUSIONS 


Estimated compliance costs for individual sectors 
and individual plants provide the basis for assessing 
the cost-effectiveness and the financial and economic 
implications of proposed regulations or policies 
prior to their implementation. However, these 
estimates are seldom verified by comparing them 
against actual costs incurred. The 117 plants which 
responded to the survey questionnaire reported 
actual monitoring expenses averaging $452,000 per 
plant. If this average monitoring cost applied across 
the 273 plants covered by the monitoring regula- 
tions, total plant monitoring costs to comply with 
the regulations would have been $123.5 million. 

Of the 117 respondents to the survey, only 99 
plants also had cost estimates generated. Estimated 
total monitoring costs for these 99 plants were only 
14% lower than total actual costs obtained from the 
survey. The major discrepancy was with the capital 
costs which were 36 lower than the reported costs. 

The largest discrepancies between estimated and 
reported capital costs were found in Electric Power, 
Organic Chemicals, Metal Mining and Iron and Steel 
plants. According to industry sources, capital costs 
are often underestimated because installation of 
instrumentation and construction of facilities is fre- 
quently more complex and costly than anticipated. 
Moreover, actual capital monitoring costs for Electric 
Power plants were higher than estimates because 
additional monitoring requirements were imposed 
by the regulation which were not included in the 
estimates. 

Estimated operating costs were 7% higher 
than survey costs. The largest difference between 
estimated and actual operating costs was in the 
Metal Mining sector, where estimated operating 
costs were 185% higher than the actual reported 
costs. About 74% of this ditference was due to an 
overestimation of costs to hire external consultants. 


M.0.E.E. 


The range of error (level of accuracy) of esti- 
mates was calculated tor each industrial plant and 
sector. For example, monitoring cost estimates for 
Petroleum refineries were under-estimated by as 
much as 40% or over-estimated by as much as 19%. 

Consequently, the estimated monitoring expen- 
ditures derived for the Petroleum, Pulp and Paper, 
Organic and Inorganic chemical sectors are good 
predictors of the values of the actual costs. 

The Economic Services Branch has produced 
and analyzed estimates of pollution abatement and 
prevention costs for many types of environmental 
issues. Compliance cost estimates provide the basis 
for assessing cost-effectiveness and the financial 
and economic implications of proposed regulations 
and policies. However, these estimated are seldom 
verified by comparing them against actual costs 
incurred. Determination of the accuracy of cost esti- 
mates will provide a stronger basis for developing 
future environmental policies. 


FOR MORE INFORMATION 


For more information, please contact: 
Dr. Jack Donnan 

Tel.: (416) 323-4611 

OL 

Rosemary Cercone 

Tel.: (416) 323-5939 


Ontario Ministry of Environment and Energy 
Economic Services Branch 

135 St. Clair Avenue West 

7th floor 

Toronto, Ontario M4V 1P5 


Fax: (416) 323-5881 
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Introduction \® he raw water enters the centre of the drum 


The Ontario Ministry of the Environment is Siy al 0 ane ce QUI ere dese neta cath: 
the Ontario government agency responsible for “Y oie otaps alga ang other lorcigD 


the management of water resources 
throughout the Province of Ontario. 


As part of the water management function, 
the Ministry keeps close check on the 
quality of all municipal water supplies, and 
builds and operates water treatment plants 
and facilities for municipalities and areas. 


This Fact Sheet outlines the treatment 
method and equipment used to purify surface 
water for community use. This type of 
treatment is typical for larger communities. 
There are a number of other methods for smaller 
applications. 


The object of treatment is to use the most 
effective processes and equipment for the 
removal of impurities inherent in a specific 
source, and to render the water odourless, 
colourless, free from undesirable chemicals and 
bacteriologically safe. 


Intake 


To obtain water from a surface source, an 
intake crib is built in deep water some distance 
from the shore. From the intake crib an 
intake pipe carries the water to a low lift 
pumping station located on the shore. Screening 
devices across the intake and within the low 
lift station prevent entry of fish and other 
objects. The screened water is then pumped to 
the treatment plant. 


Microstrainer 


Where there is a relatively large amount of 
algae in the raw water, it may be screened again. 
The screening unit, called a microstrainer, 
is arevolving drum covered on the outside with a 
finely woven stainless steel cloth. 


materials. The strainer is continuously 
backwashed to remove the accumulated 
impurities, which are discharged to a waste 
hopper. 


Flocculation and Sedimentation 


From the microstrainer, the water flows to a 
large concrete tank called a ‘’Flocculator”. 
This is a chamber designed to allow for the 
intermixing of chemicals and water to coagulate 
the impurities contained in the water together 
for easy removal in the settling basin following. 


The coagulating chemicals, such as alum, are 
added automatically by chemical feeders which 
operate in relation to the flow entering the 
flocculator. The tank contains large paddles 
which constantly agitate the contents to prevent 
settling. 


From the flocculators the water passes into a 
sedimentation (settling) basin where it is 
retained for a period to allow the accumulated 
clusters (floc) time to settle to the bottom for 
removal and disposal. 


Sand Filters 


The partially treated water then passes into 
the filtering stage, which consists of gravity 
filters. 


The filters are concrete tanks into which have 


“been placed straining systems, called the 


filtering ‘‘“media’’. The media consist of layers 
of finely graded sand or anthracite coal over 
layers of graded gravel which rest upon an 
underdrain system of perforated pipes. 


In the filtering operation, the partially treated 
water flows over the top of the filter media and 
passes down through to the underdrains and 


out into a clear water reservoir. Impurities 
contained in the water are trapped in the media. 


Periodically, the filters are taken out of service 
and backwashed by forcing clean water up 
through the media at a high rate. The 
accumulated impurities are scoured out from 
within the sand layer into wash water 
troughs and discharged to a waste sewer. 


Chlorination 


The purified water accumulates in a clear 
water reservoir where it is chlorinated to ensure 
complete disinfection before discharge to the 
community. 


The chlorine is fed automatically in proportion 
to the flow entering the reservoir. 


Laboratory Facility 


It is vital that a constant check be kept on the 
quality of the water in process and leaving the 
plant. 


This is done by the operating staff in the plant 
laboratory where every aspect of treatment 
and final delivery is closely watched and 
analyzed. 


This ensures the highest quality possible for 
delivery to the consumer. 


Plant Operation 


Water treatment plants, as described in this 
fact sheet, and smaller installations, are staffed 
by specialists in the field of plant operations 
throughout Ontario. 


A visit to a local plant to see what is being done 
to provide safe drinking water for your 
community is suggested. 


Additional information on the operation and 
maintenance of a water treatment plant may be 
obtained from the superintendent of the 
Environment Ontario or municipally operated 
plant in your area. 


HHH x + 


(A schematic of a typical water treatment plant 


and a sand filter is reproduced on pages 
3 and4.) 
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Avant-propos 


Le Ministère de l'environnement de 
l'Ontario est un organisme gouvernemen- 
tal responsable de la gestion des eaux 
dans l'Ontario. 


Le contrôle de la qualité des ressources 
aquatiques, la construction et l'exploi- 
tation de stations d'épuration pour Îles 
municipalités et les régions font 

partie des tâches du Ministère. 


Cette page de faits donne un aperçu des 
méthodes et de l'équipement utilisés 
pour purifier les eaux de surface 
employées par les municipalités. Ce 
type de traitement est caractéristique 
dans les grands centres urbains. Il] 
existe d'autres méthodes adaptées à de 
plus petites communautés. 


Le traitement consiste à utiliser les 
méthodes les plus efficaces pour filtrer 
les impuretés contenues dans l'eau afin 
de la rendre incolore, inodore, et 
exempte de substances chimiques et 
bactériologiques dangereuses. 


Prise d'eau 


Pour capter des eaux de surface, on 
construit une prise d'eau en eau pro- 
fonde suffisamment loin du bord. Un 
tuyau améne les eaux captées à une 
station de pompage à faible élévation 
sur la rive. Des grilles de nettoyage 
arrêtent les poissons et autres objets 
indésirables à l'entrée de la prise 
d'eau et de la station de pompage. 
L'eau filtrée est ensuite pompée dans 
la station de traitement. 


Micro-tamis 


Quand l'eau contient une quantité 
d'algues relativement grande, elle est 
filtrée une seconde fois. Le filtre, 
appelé micro-tamis, est un cylindre 
recouvert d'une toile en acier inoxy- 
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dable, tissée très serrée. 


L'eau arrive dans le centre du cylindre 
et passe à travers le tamis, qui 
retient les alques et les autres objets 
indésirables. Le tamis est nettoyé 
continuellement par retour d'eau afin 
d'enlever les impuretés qui s'y sont 
accumulées. Ces rejets sont versés 
dans une trémie. 


Floculation et sédimentation 


A la sortie du micro-tamis, l'eau 
s'écoule dans un grand réservoir en 
béton appelé le “floculateur". Ce 
bassin est conçu pour permettre à 

un mélange de substances chimiques et 
d'eau de coaguler les impuretés. Ces 
impuretés se déposeront au fond d'un 
autre bassin pour en faciliter l'éva- 
cuation. 


Des coagulants chimiques, comme l'alun, 
sont versés automatiquement par un 
appareil qui marche en fonction de 
l'importance du flot pénétrant dans le 
floculateur. Des grandes palles 
agitent sans arrêt le contenu du 
réservoir pour empêcher la décantation. 


Une fois sorties du floculateur, les 
eaux passent dans un bassin de sédimen- 
tation (décantation) où elles sont 
retenues suffisamment longtemps pour 
permettre aux traînées d'impuretés de 
se déposer au fond, d'où elles sont 
enlevées et amenées à une décharge. 


= 


Filtres à sable 


L'eau partiellement traitée passe 
ensuite dans des filtres à gravité. 


Les filtres sont des réservoirs en béto 
dans lesquels on a placé un système de 
filtre, appelé “média” de filtrage. Le 
"média" est constitué de couches de 
sable fin ou d'anthracite intercalées 


avec du gravier, qui reposent sur un 


système de tuyaux perforés. Remarques et observations de la 
visite 

Dans l'opération de filtrage, les eaux 

se déversent sur le dessus des filtres 

"média" et s'écoulent par les tuyaux 

dans un bassin d'eau claire. Les 

impuretés contenues dans l'eau sont 

arrêtées par le média. 


Les filtres-média sont périodiquement 
enlevés et nettoyés avec de l'eau 
claire envoyée sous pression. L'eau 
de nettoyage récure les impuretés qui 
se sont accumulées dans les couches de 
sable et va les déposer dans une cana- 
lisation pour les rejets. 


Chloruration 


L'eau purifiée est emmagasinée dans un 
réservoir d'eau claire où elle est 
chlorée pour garantir une désinfection 
complète. Elle est ensuite propre à 
la consommation. 


La chloruration se fait automatiquement 
en fonction du flot qui pénètre dans Île 
réservoir. 


Laboratoire 


Un contrôle constant du procédé de trai- 
tement et de la qualité de l'eau 
distribuée aux consommateurs est absolu- 
ment nécessaire. 


Le personnel du laboratoire de la station 
est chargé du contrôle du traitement et 
de l'analyse de l'eau traitée. 


Ceci garantit la meilleure qualité 
possible aux consommateurs. 


Fonctionnement de la station 


Les stations de traitement, comme celles 
que nous avons décrites, ou les plus 
petites installations emploient des 
spécialistes. Elles sont situées dans 
toute la province de l'Ontario. 


Nous vous en suggérons la visite; vous 
pourrez alors voir ce qui est fait pour 
fournir de l'eau potable à votre 
communauté. 


Des renseignements supplémentaires 

concernant le fonctionnement et l'entretien 

des stations d'épuration peuvent être (Un schéma d'une station de traitement 
obtenus auprès du superintendant de la typique est reproduit vanes 3-4 ...3). 
station provinciale ou municipale de votre 

région. 
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ABOUT WATER 


WATER POLLUTION CONTROL PLANT OPERATION 


Introduction 


The Ontario Ministry of the Environment is 
the government agency responsible for water 
management in the Province of Ontario. 


One of its tasks is the provision of clean 
water through pollution prevention. One source 
of pollution is municipal wastewater which 
contains an average of one pound of solids in 
every 500 gallons. A town with a population of 
10,000 could discharge up to 2,000 pounds of 
solids each day to a lake or stream in untreated 
wastewater. 


There are a number of treatment methods 
used to reclaim community wastewater. The 
one most widely used in larger urban areas is 
the activated sludge process. A water pollution 
control plant of this type provides for complete 


biological treatment, removing from 90 to 95-- 14 


per cent of solids for a high quality ple OF 
“final effluent”. 


=epo 71085 is drawn from the bottom of the tanks and 

PPT delivered to the digesters for further treatment. 
Influent Works Vy & WA Surface scum is removed by a skimming 

Sy A7 mechanism and delivered to the digesters. The 


The municipal wastewater enters the wat 
pollution control plant through influent 
channels located under the influent building. 


Upon entering the channels it passes through 
screens and shredding devices. The screens 
prevent entry of large objects which may 
damage equipment and the shredding devices 
cut the larger particles to a size suitable for 
handling in the treatment units which follow. 


Grit Removal 


From the shredder, the wastewater flows into 
a collector well; from there it is pumped up to 
the grit removal facilities located adjacent to 
the building housing the influent works. 


The grit removal facilities receive and delay 
the flow long enough to allow the heavier 
particles of grit and sand to settle to the bottom 
of the tanks for removal. This material, if not 
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removed, interferes with the operation of the 
digesters and could damage machinery in the 
treatment units following. 


Periodically, the settled grit and sand is 
removed and taken to a disposal area. 


Primary Settling 


From the grit chambers, the wastewater flows 
into the primary settling tanks. It is here that 
the removal of organic materials begins. These 
tanks reduce the velocity of the flow, and allow 
the heavier organic matter to settle to the 
bottom. 


It takes up to two hours for the wastewater to 
pass through these tanks. This retention 
& period settles out about 60 per cent of the 
‘solids. The settled material, called “raw sludge”, 


partially treated wastewater, now called the 
“primary effluent’, flows out from the tanks 
over a weir into a collector channel. From here 
it flows into the next section of the plant for 
further treatment. 


Aeration Section 


The primary effluent flows into another set of 
tanks, called “‘aeration” tanks, where the finely- 
divided, suspended and collodial organic 
material remaining in the wastewater is 
oxidized by aerobic bacteria. 


The aeration tanks retain the primary effluent 
long enough to allow the bacteria to assimilate 
(oxidize) most of the remaining organic 
matter. To do this the bacteria require an 
abundance of oxygen, which the wastewater 
does not normally have at this point. Air 
compressors are used to feed a steady stream of 


air into the tanks to supply the needed oxygen. 
The air creates enough agitation in the tanks 
to prevent material from settling. 


As bacteria assimilate the organic matter, a 
light sludge floc is formed which is the vehicle 
in and upon which the bacteria grow. This 
sludge floc is called ‘‘activated sludge”. 


Final Settling 


The discharge from the aeration section flows 
into the final settling tanks and is retained for 
about three hours to allow the activated sludge 
to settle. This is then removed and pumped 
back into the aeration section to be mixed with 
the primary effluent. This transfer “seeds” 
the primary effluent and maintains the 
bacteriological process. Any unwanted 
activated sludge is transferred to the digesters. 


At this point from 90 to 95 per cent of the 
solids contained in the raw wastewater have 
been removed. The settled water, called the 
“final effluent’, flows out from the tanks over a 
weir into collector channels, which deliver it 
to the next stage. 


Chlorination 


In the chlorine contact chamber a chlorine 
solution is mixed with the final effluent to 
destroy any bacteria which may remain after 
treatment. An outfall sewer carries the 
disinfected effluent from this chamber to the 
watercourse. 


At some water pollution control plants a 
nutrient removal stage has been incorporated. 
Nutrient removal is achieved by the addition of 
ferric chloride to the treatment process. This 
chemical reacts with phosphates in the sewage 
and forms as insoluble iron phosphate which 
also settles out in the clarifier and helps reduce 
the amount of phosphorus being discharged 
into the receiving waters. 


Digestion 


The raw sludge removed from the primary 
settling tanks, the surface scum and any excess 
activated sludge are delivered to the digesters 
for further treatment. 


Sludge digestion at this point is carried out 
in two stages. In the first stage, primary 
digestion, anaerobic bacteria partially break 
down the sludge into various substances. 


The contents are constantly mixed to ensure 
overall treatment. 


The second stage, secondary digestion, 
receives the partially digested sludges and 
completes the process. The contents are not 
agitated to encourage settling. 


During the digestion process gas is produced, 
mainly methane, which is collected in the top 
of the digesters. This gas is used as a fuel for 
the plant boilers which heat the building and 
to maintain a constant temperature, of about 
32°C within the digesters. Excess gas is 
burned off by a waste gas burner. 


Vacuum Filtration 


Due to the large quantities of sludge 
produced at some plants, the water content of 
the sludge is reduced to cut down the volume 
which must be trucked away to a disposal area. 


The de-watering is accomplished with 
vacuum filters. A large drum covered with 
closely spaced steel coils or a cloth blanket 
passes through a trough and picks up the 
chemically pre-conditioned digested sludge. 
A vacuum is created within the drum, and 
atmospheric pressure pushes water through the 
digested sludge to the drum, leaving a ‘sludge 
cake” on the surface. As the sludge cake is 
formed a scraper separates it from the surface, 
and it is dropped onto a conveyor and carried 
to a holding area. 


Plant Operation 


Water pollution control plants, staffed by 
specialists in the field of plant operation are 
located throughout Ontario. A visit to a local 
plant is suggested to see what is being done to 
control water pollution in your area. 


*% KF Kk ck %* 


sy3153919 woud 3oan1s, 1VSOdSIQ 39an1S 


(LISNI 33S) 1Vs04sIa 39an1s 0, HONDIT INVIVNHIANS ONNINVH GINON 
| SN, seers - ee | NOILSSDIG 
NOILSaDIC NOILS391a Re 
39V1S O ITS 


AdVONO93S 


eee =o ¢ oe CeO LA 
eue oe pese D 200 DORA > 
e@ee¢eeo re BA) ee COCA 


es" 00,0, 
DOC 
PP 0" 0.0.0 .0 


NOI1VH1113 
WANIVA 


eee 0 6 @ 


| | DAT PARLE ea PR RE TA EE ARE SEA EE = 
4 iS : é ; = 
| 0 © | 
#31108 OL ANI1 SVD i 
ee re oe SE ee a | 
39an1s | 
G3LVAILOV, 
YALVM ONIAI3938 NHN13H 39QN1S GILVAILOV 31SVM 


O1 1N3N7433  NOILVNIHOIHI 


=o | | 


SHOSS3H4WO9 HIV 


Ce 


N33H9S uvg 
3SHYVOD 3A119310Hd 


[] ONMLL3S 1VNI ONIILLIS AUVWIHd  ONIILLIS LIND 


HOLVNIHOIHO DOME NOILANINWOD 


WVYSVIC MOS LNV1d 10OHINO9N NOILNI10d YALVM 


Tour Notes and Observations 


Glossary of Terms 


AERATION: the supply of (compressed air or 
atmospheric) oxygen to wastewater in order to 
promote the growth and maintenance of 
bacteria. 


AEROBIC: living in the presence of oxygen. 


ANAEROBIC: living in the absence of oxygen. 


BACTERIA: microscopic fungi which possess 
both animal and plant-like characteristics 
suggesting border-line organization between 
the true fungi (Chlorophyll-free plants) and the 
protozoa (one-celled animals). Where aerobic 
oxidation is involved, such as the aeration 
section of the activated sludge process, the 
process is known as respiration (aerobic). When 
the process takes place in the absence of 
molecular oxygen, such as in a digester, the 
process is termed fermentation (anaerobic). 


DIGESTER: a specially designed brick or 
concrete structure, usually circular in shape, 
into which sludge is discharged for the purpose 
of providing a suitable environment for the 
action of bacterial fermentation. 


EFFLUENT: liquid (water) flowing out. 


GRIT: sand and other non-organic material 
which, if allowed to enter the treatment plant, 
accumulates in the digesters and could cause 
damage to plant equipment due to its abrasive 
characteristics. 


INFLUENT: liquid (water) flowing in. 


Additional information on the operation and 
maintenance of a water pollution control plant 
may be obtained from the superintendent of the 
Environment Ontario or municipally operated 
plant in your area. 


(A schematic of a typical water pollution control 
plant is reproduced on page 3.) 
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Avant-propos 


Le Ministère de l'Environnement de 
l'Ontario est une agence gouvernementale 
qui s'occupe de la gestion des eaux 

dans l'Ontario. 


L'approvisionnement en eau propre par 
le biais de la prévention de la 
pollution est dans l'une de ses tâches. 
Le rejet des eaux vannes des villes 
est une source de pollution importante. 
Les eaux vannes contiennent en moyenne 
une livre de matière solide pour 500 
gallons de liquide. Une ville de 
10,000 habitants peut rejeter jusqu'à 
2,000 livres de solides chaque jour 
dans un lac où une rivière par ses 
eaux vannes non traitées. 


I] existe différentes méthodes de 
traitement des eaux vannes. La 
technique d'activation de la boue est 
la plus répandue dans les grandes zones 
urbaines. Une station d'épuration de 
ce type permet le traitement biologique 
complet, en filtrant de 90 à 95% des 
matières solides, ce qui donne un 


écoulement d'eaux usées de bonne qualité. 


Système de collecteur 


Les eaux vannes de la ville entrent 
dans la station d'épuration par des 
canalisations situées sous le bâtiment 
d'arrivée. 


Elles passent d'abord dans des grilles 
et des broyeurs. Les grilles retiennent 
les objets de grande dimension qui 
pourraient endommager l'équipement. Les 
broyeurs hachent les gros objets en 
morceaux suffisamment petits pour être 
absorbés par l'unité de traitement 
suivante. 


Dépôt des impuretés non organiques 


À la sortie du broyeur, les eaux vannes 
s'écoulent dans un puits collecteur, 
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d'où elles sont pompées dans l'unité de 
dépôt des impuretés adjacente au bâtiment 
qui abrite le système collecteur. 


Dans l'unité de dépôt des impuretés, Îles 
eaux vannes reposent suffisamment 
longtemps pour permettre aux particules 
de sable et autres rejets solides de 

se déposer au fond du bassin. Si cette 
matière n'était pas enlevée, elle entra- 
verait la marche de l'appareil de 
traitement des boues et pourrait abimer 
la machinerie de l'unité de traitement 
suivante. 


Périodiquement, le sable et les matières 
abrasives laissés par la décantation 
sont enlevés et jetés dans des fosses 

à déchets. 


Première décantation 


Du puits collecteur, les eaux vannes 
s'écoulent dans le premier bassin de 
décantation. C'est dans ce bassin que 
commence l'opération de décantation 

des matières organiques. Ces bassins 
ralentissent le flot, ce qui permet 

aux matières organiques de se déposer 
au fond. Les eaux usées prennent plus 
de 2 heures pour le traverser. A peu 
près 60% des matières solides se décan- 
tent pendant cette période de rétention. 
Le dépôt, que l'on appelle les boues, 
est soutiré du fond du bassin et vidé 
dans les appareils de traitement des 
boues. 


Une machine capte l'écume en surface 

et l'envoie dans l'appareil de traite- 
ment. Les eaux vannes partiellement 
traitées, appelées après cette opération 
"l'effluent primaire", s'écoulent du 
bassin par dessus un barrage dans un 
canal collecteur qui les dirige vers 

une autre phase du traitement. 


Bassins d'aération 


L'effluent orimaire passe dans un autre 


jeu de bassins, appelés “bassins 
d'aération", dans lesquels les restes 

de matière organique en suspension sont 
oxydés par des bactéries qui se trouvent 
dans l'air. 


Les bassins d'aération gardent l'effluent 
primaire suffisamment longtemps pour 
permettre aux bactéries d'assimiler 
(oxyder) la plus grande partie de la 
matiére organique. Les bactéries, pour 
jouer leur rôle, ont besoin de beaucoup 
d'oxygéne. Et généralement à ce stade 
du traitement les eaux vannes n'en 
contiennent plus assez. On utilise 

des compresseurs pour fournir de 
l'oxygène en quantité suffisante. 

L'air pulsé provoque des remous 
suffisants pour empêcher les particules 
de se décanter au fond du bassin. 


Un léger précipité boueux se forme pendant 
que les bactéries assimilent les matières 
organiques. Ce précipité, appelé boue 
activée, est le véhicule qui permet 

la croissance des bactéries. 


Décantation finale 


| Au sortir des bassins d'aération, le 
liquide s'écoule dans un dernier bassin 
de décantation, où on le laisse reposer 
pendant 3 heures pour permettre aux 
boues activées de se déposer. Puis le 
liquide est repompé dans les bassins 
d'aération pour être mélangé avec de 
l'effluent primaire. 


Ce transfert ensemence l'effluent 
primaire et conserve le processus 
bactériologique. Les boues activées 
inutiles sont transférées dans l'appa- 
| reil de traitement des boues. 


| À ce stade, 90 à 95% des matières solides 
contenues dans les eaux usées ont été 
enlevées. L'eau décantée, appelée 
"l'effluent final", coule dans un canal 
collecteur par dessus un barrage. 

| Cette canalisation la dirige vers la 
prochaine phase. 


Chloruration 


| Une solution de chlore est mélangée a 
l'effluent final afin de détruire 
les bactéries qui y restent aprés le 


| traitement. Une canalisation déverse 
l'effluent désinfecté dans un cours 
d'eau. Dans certaines stations d'épu- 
ration, une phase intermédiaire a été 
| incorporée pour enlever les substances 


nutritives. Pour ce faire, on ajoute 

du chlorure de fer pendant le traite- 
ment. Ce produit chimique réagit avec 

les phosphates dans les canalisations 

et forme un phosphate de fer insoluble 

qui se dépose. Cette technique permet 

de réduire la quantité de phosphate déver- 
sé dans les eaux d'accueil. 


Traitement des boues 


Les boues retirées du premier bassin de 
décantation, l'écume de surface et 
l'excédant de boues activées sont 
rejetées dans l'appareil de traitement. 


Le traitement des boues s'effectue en 
deux temps. Dans un premier stade, 

au traitement primaire, des bactéries 
anaérobiques décomposent les boues en 
différentes substances. Les composants 
sont constamment mélangés pour assurer 
un traitement complet. 


Le deuxième stade, ou traitement secon- 
daire, reçoit les boues partiellement 
traitées et achève le processus. Les 
boues ne sont pas agitées pour favoriser 
la décantation. 


Le processus de traitement des boues 
produit des gaz, essentiellement du 
méthane, qui sont récupérés dans la 
partie supérieure de l'appareil de 
traitement. Ces gaz servent à chauffer 
le bdtiment et a maintenir une tempéra- 
ture constante de près de 900 F, dans 
l'appareil. Des brûleurs consomment les 
gaz inutilisés. 


Filtration par dépression 


Pour faciliter le transport de la boue, 
certaines stations d'épuration qui 

en rejettent de grandes quantités 
réduisent la liquidité des boues qui 
doivent être transportées par camion 

au dépôt des déchets. 


On utilise à cet effet un filtre à 
dépression. Il s'agit d'un tonneau, 
couvert par un tamis en acier aux mailles 
serrées, ou par une piéce d'étoffe, qui 
passe à travers un bac et ramasse Îles 
boues prétraitées chimiquement. Un 

vide se forme dans le tonneau et la 
pression atmosphérique fait sortir l'eau 
de la boue dans le tonneau laissant un 
"gâteau de boue" à la surface. Quand 
le gâteau est formé, un grattoir le 
détache de la surface, et il tombe sur 
un convoyeur qui l'amêne à une décharge. 
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Fonctionnement d'une station 


Les stations de contrôle de la pollu- 
tion des eaux emploient des spécialis- 
tes. Elles sont situées dans toute 

la Province. Nous vous en suggérons 

la visite; vous pourrez alors voir ce 
qui se fait en matière de contrôle de la 
pollution dans votre région. 


KK Ki eh 


Remarques et Observations sur la visite 


Glossaire des termes 


AERATION: envoi (d'air comprimé ou atmosphé- 
rique) d'oxygéne dans les eaux usées pour 
faciliter la croissance et la vie des 
bactéries. 


AEROBIQUE: qui vit dans un milieu oxygéné. 


ANAEROB IQUE: qui vit dans l'absence d'oxy- 
gène. 


BACTERIE: champignon microscopique qui a 
des caractères végétaux et animaux; à 

la limite entre le vrai champignon (plante 
sans chlorophylle) et le protozoaire 
{animal uni-cellulaire). Dans le cas de 


l'oxydation aérobique, comme l'aération 
dans la méthode d'activation de la boue 
le processus est connu sous le nom de 
respiration. Si la méthode n'implique 
pas d'aération, comme dans l'appareil de 
traitement, le processus est connu sous 
le nom de fermentation. 


APPAREIL DE TRAITEMENT DES BOUES: Struc- 


ture fermée en brique ou en béton, géné- 
ralement de forme circulaire, conçue 
pour créer un environnement favorable à 
la fermentation bactériologique. 


EFFLUENT: liquide (eau) qui s'écoule à 


la sortie de la station. 


IMPURETES: sable et autres matières non 


organiques, qui sont décantés en 

premier lieu. Ces matières sont retenues 
car elles pourraient endommager l'équipe- | 
ment en s'accumulant dans l'appareil de 
traitement des boues par leurs propriétés | 
abrasives. 


INFLUENT: liquide (eau) qui pénêtre 


dans la station. 


Des renseignements supplémentaires sur 
le fonctionnement et l'entretien des 
stations de traitement des eaux peuvent 
être obtenus auprès du superintendant de 
la station provinciale ou municivale de 
votre région. 
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( Un schéma d'une station d'épuration 
type est reproduit........ page 3) 
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Responses to air pollution can become manifest in various ways. Pollutants can 
injure vegetation, endanger human and animal health, soil buildings and clothing, 
contribute to highway accidents by reducing visibility, help depress property values 
and generally interfere with our aesthetic enjoyment of the landscape. 


Vegetation injury due to air pollution is an area of particularly serious concern. 
It can range from visible markings on foliage to reduced growth and yield to premature 
death of plant life. The ensuing visual and economic consequences can at times be 
disastrous. Injury to crops possessing marketable foliage such as lettuce or tobacco 
can result in especially high losses. 


Investigation of Vegetation Damage in Ontario 


The Air Resources Branch of the Ministry of the Environment is responsible for the 
assessment of air quality and its effects to aid in the control and prevention of air 
pollution in Ontario. 


The Phytotoxicolgy Section is responsible for determining the degree and extent of 
air pollution injury to all types of vegetation throughout Ontario. (Any pollutant 
that injures vegetation is a phytotoxicant.) The section pursues its objectives by: 


1. Investigating requests from the public concerning suspected air pollution 
injury to vegetation -- forests, orchards, farm crops, ornamental plantings -- 
in both rural and urban areas. In so doing it is necessary to differentiate 
pollution injury from similar injuries caused by insects, disease, adverse 
weather, poor nutrition or mismanagement. 


2. Conducting assessment studies in areas of concern where adverse effects on 
vegetation may occur as a result of emissions from existing or future sources 
of air pollution. If ambient air quality records coupled with vegetation data 
indicate the biological component of the environment to be in danger, then 
prompt abatement action is taken. 


3. Carrying out practical research studies under controlled environment conditions 
on the effects of air pollutants on vegetation. These studies are conducted to 
complement field investigations, screen resistant plant species and determine 
air quality criteria for the protection of agriculture and forestry. 


The staff of the Phytotoxicology Section consists of forest and plant 
pathologists, agricultural specialists, plant ecologists, a histopathologist, a 
biostatistician, and greenhouse and laboratory technicians. The Phytotoxicology 
laboratory is located in Brampton. 
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In the Phytotoxicology laboratory, vegetation samples collected during complaint 
or assessment visits are examined by pathological and histological techniques, and 
processed for chemical analysis. A herbarium is maintained to demonstrate, compare, 
and diagnose plant material damaged by particular air pollutants. 


Studies conducted in some areas include the growing of plants in specially 
designed shelters equipped or not equipped with devices to filter the ambient air. 
Certain plant species and varieties which are especially sensitive to various air 
pollutants are raised in a filtered-air greenhouse under uniform culture for use in 
field experiments. 


The Environmental Protection Act, 1971, has made provision for a Board of 
Negotiation to mediate the settlement of claims of persons whose forests, crops, or 
livestock are damaged by air pollution and have suffered an economic loss. 


Phytotoxicology personnel investigate over 200 air pollution vegetation complaints 
each year. Vegetation suspected of being injured by air pollutants included ornamental 
flowers, shrubs and trees; garden fruits and vegetables; stored vegetables; greenhouse 
flowers and crops; farm crops (white beans, tomatoes, green onions, winter wheat, oats 
and corn), animal pastures and cured hay; and fruit and forest trees. 


Suspected air pollutants and those ascertained as causing vegetation injury 
included fluorides, sulphur dioxide, ozone, peroxyacetyl nitrate, boron, lead, 
chlorine, hydrogen chloride, arsenic, zinc, chromium, nickel, cobalt, salt spray, urea, 
nitrogen dioxide, ammonia, cement dust, magnesium-lime dust, and soot. 


The Phytotoxicology Section maintains a close surveillance of vegetation in areas 
of concern throughout Ontario. Baseline studies are conducted in agricultural or 
forested areas before a major pollution source becomes operational to determine the 
pre-operational endemic conditions. Ecological studies keep the Section informed of 
increasing or decreasing vegetation effects in the vicinity of pollution sources. 


Over 2,000 assessment station visits to areas of concern are made annually by 
Phytotoxicology personnel. During both public request and assessment investigations, 
over 10,000 soil and vegetation samples are collected each year for laboratory 
examination. 


Effects of Air Pollutants on Plants 


Air pollution injury to plants can be evident in various ways. Injury to foliage 
may become visible in a short time and take the form of necrotic lesions (dead tissue) 
or it can develop slowly and become manifest as a yellowing or chlorosis of the leaf. 
There may be a reduction in growth of various portions of a plant. Plants may be 
killed outright but they usually do not succumb until they have suffered injury 
perennially. 


Injury may not be visible externally with effects occurring sub-cellularly in cell 
membranes and chloroplasts (plant organelles where photosynthesis takes place). The 
plants may suffer physiologically due to an upset in the rate of photosynthesis, 
respiration or transpiration. 
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Sulphur Dioxide 


There is reference to the deleterious effects of sulphur dioxide on vegetation 
dating back more than 100 years in Europe. In the United States the Experiment Station 
of the Agricultural College of Utah published a bulletin in 1903 describing the effects 
of smelter smoke on Utah agriculture. In the 1930's an international problem arose 
when smelter fumes emitted by the Consolidated Mining and Smelting Company at Trail, 
British Columbia travelled down the Columbia River Valley to damage forests in Stevens 
County in the State of Washington. Comprehensive investigations were carried out for 
about 10 years resulting in the publication of a book by the National Research Council 
of Canada in 1939. Investigations in the Sudbury district of Ontario started in the 
1940's and are still continuing. 


Major sources of sulphur dioxide are coal burning operations, especially those 
providing electric power and space heating. Large quantities of sulphur dioxide can 
also result from the burning of petroleum fuels and the smelting of sulphur-containing 
ores. 


Sulphur dioxide enters leaves mainly through the stomata (microscopic openings 
where normal gas exchanges of oxygen and carbon dioxide occur). The toxicity of 
sulphur dioxide to the mesophyll cells (inner chloroplast-containing cells) of leaves 
is primarily due to its reducing properties. 


Leaf injury is classified as either acute or chronic. Acute injury is caused by 
absorption of high concentrations of sulphur dioxide in a relatively short time. This 
results in a rapid accumulation of sulphite which is toxic to the metabolic processes 
taking place in the mesophyll cells. 


Chronic injury is caused by long-term absorption of sulphur dioxide at sub-lethal 
concentrations. The sulphite formed is oxidized to sulphate at about the same rate 
that the gas is absorbed. When sulphate accumulates beyond a threshold value that the 
plant cells can tolerate, chronic injury occurs. It is estimated that sulphate is 
about 30 times less toxic than sulphite. 


Acute sulphur dioxide injury on broad leaves takes the form of bifacial lesions, 
which usually occur between veins, and is often more prominent towards the petiole 
(leaf-stalk). The injury is local. The metabolic processes are completely disrupted 
in the necrotic or dead areas, with the surrounding leaf tissue remaining green and 
functional. The green pigments are decomposed and the affected leaf area assumes a 
bleached, ivory, tan, orange-red, reddish-brown or brown appearance, depending upon the 
plant species, time of year and weather conditions. The tissue on either side of the 
veins is extremely resistant. In some cases, injury can occur on the margins of 
leaves. 


Young leaves rarely display necrotic markings whereas newly expanded leaves are 
most sensitive to sulphur-dioxide injury. The oldest leaves are moderately sensitive. 
In monocotyledonous (blade-like) leaves the injury can occur at the tips and in 
lengthwise areas between the main veins. In conifers acute injury usually appears as a 
bright orange-red tip necrosis on current-year needles, often with a sharp line of 
demarcation between the injured tips and the normally green bases. Occasionally the 
injury may occur in bands, in apical, medial or basal locations on the needles. 


Chronic sulphur-dioxide injury becomes manifest as a yellowing or chlorosis of the 
leaf, sometimes from lower to upper surfaces on broad leaves. Occasionally only a 
bronzing or silvering will occur on the undersurface of the leaves. The rate of 
metabolism is reduced in leaves displaying chronic injury. In conifers chronic injury 
on older needles is first indicated by a yellowish-green colour that changed to 
reddish-brown starting at the tips and developing basipetally (toward the base). 
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Different plant species and varieties and even individuals of the same species may 
vary considerably in their sensitivity or tolerance to sulphur dioxide. Susceptibility 
lists have been made by several investigators but they can be only used as a guide. 
Variations can occur because of differences in geographical location, climate, and 
plant stage of growth and maturation. 


Vegetation sensitive to sulphur dioxide include alfalfa, barley, eastern white 
pine, white birch, white ash, trembling aspen, Chinese elm, Manitoba maple and Braken 
fern. 


In cities, trees found resistant to sulphur dioxide pollution in descending order 
are Ailanthus, pin oak, gingko, Carolina poplar, London plane, Norway maple and 
little-leaf linden. 


Environmental factors conducive to optimum plant growth usually abet 
Sulphur-dioxide injury. They include sunlight, moderate temperature, high relative 
humidity, wind and adequate soil moisture. 


Most investigators have shown a direct relationship between open stomata and the 
absorption of sulphur dioxide and subsequent leaf injury. When stomata are closed, 
either at night because of darkness or during the day because of other factors, plants 
are more resistant to sulphur dioxide. It has been reported that the potato plant is 
as equally sensitive at night or during the day because their stomata do not close at 
night. 


Vegetation is most susceptible to sulphur dioxide during the active growth months 
of June, July and August. For acute foliar injury to occur, 0.25 parts per million 
(ppm) of sulphur dioxide for eight hours or 0.95 ppm for one hour usually must be 
present. If the environmental factors and growth stages of the plants are not 
conducive to injury, the plants will escape injury even in the presence of potentially 
damaging concentrations of sulphur dioxide. 


Fluorides 


Fluoride injury to vegetation was recognized in Germany over 70 years ago. In 
addition to vegetation damage, livestock was affected in the vicinity of certain 
industries. 


Fluorides may be discharged into the atmosphere from the combustion of coal; the 
production of brick, tile, enamel frit ceramics, and glass; the manufacture of aluminum 
and steel; and the production of hydrofluoric acid, phosphate chemicals and 
fertilizers. 


Plants may be injured when exposed for several weeks to atmospheric concentrations 
of fluoride of less than 1 part per billion (ppb). Similar injury symptoms may be 
produced by higher concentrations for shorter periods of time. The amount of fluoride 
accumulated in plant tissues depends on the absorption capacity of the plant, its 
sensitivity to fluorine and ambient air concentrations. High concentrations of 
fluoride may accumulate in leaves during the growing season while subjected to 
extremely low concentrations in the air. Bitternut hickory can concentrate up to 1,000 
ppm fluoride in its leaves without showing any visible injury, whereas the sensitive 
gladiolus may exhibit leaf injury with less than 35 ppm fluoride. 


Fluorides absorbed by leaves are translocated towards the margins of broad leaves 
and to the tips of monocotyledonous leaves and coniferous needles. Little injury takes 
place at the sites of absorption, whereas the margins or tips of the leaves build up 
lethal concentrations, resulting in necrosis. The rates of translocation and 
concentration of fluoride are of primary importance with regard to explaining injury to 
sensitive plants. 
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Fluoride injury starts as a gray or light-green water-soaked lesion which turns 
tan to reddish-brown. It can appear within a few hours of a week after exposure 
depending on plant species and variety, the concentration of atmospheric fluorides, the 
duration of exposure and various environmental conditions. With continued exposure, 
the necrotic areas increase in size spreading inward to the mid-rib on broad leaves and 
downward on coniferous needles. 


Fluorides inhibit photosynthesis, the impairment being measurable even before 
visible leaf injury occurs. With continued fumigation, the decrease in photosynthesis 
rate parallels the increase in leaf tissue necrosis. Fluorides inhibit enzymes in 
vitro. A well-known example is enolase, an enzyme required in the glycolytic pathway 
of plant respiration. 


Studies of plant species susceptibility to fluorides showed that pine (developing 
needles), gladiolus, apricot, prune, plum, grape, tulip, iris, St. Johnwort and sweet 
corn were most sensitive. . 


Atmospheric fluorides, by concentrating in foliage and directly injuring plants, 
pose a threat to the health of livestock. Forage crops may appear normal while 
actually containing high concentrations of fluroide. Alfalfa, for example, can 
tolerate several hundred ppm fluoride without showing visible injury. Cattle, feeding 
on this plant over an extended period of time, may develop the disease fluorosis if the 
fluoride content is in excess of 40 ppm. The symptoms of chronic fluorine toxicosis 
are mottled and abraded teeth, swollen periosteal (bone surface) tissue, lameness and, 
in severe cases, decreased appetite and milk production. 


Ozone and PAN 


Ozone and PAN (peroxyacetyl nitrate) are the main phytotoxicants in the Los 
Angeles type of oxidant smog now plaguing many urban areas. Automobile exhaust is the 
major contributor of the primary pollutants (nitrogen oxides and reactive hydrocarbons) 
in es photochemical reaction producing the secondary toxic pollutants (ozone and 
PAN). 


Oxidant damage to plants was first observed in the Los Angeles area in 1944. A 
wide variety of plants are susceptible to oxidant damage. Ozone causes a spotting, 
bleaching or chlorosis of upper leaf surfaces. PAN causes bronzing, silvering, or 
glazing of lower leaf surfaces. Typical lesions are produced on tabocco plants by 
concentration of ozone as low as 0.05 ppm for four hours. Sensitive plants, such as 
tomato and lettuce have been injured by 15 to 20 ppb of PAN in a four hour exposure. 
Light is necessary before, during and after a fumigation by PAN to cause visible 
injury. In southwestern Ontario, phytotoxicology surveys conducted annually have 
revealed the widespread occurrence of ozone injury on tobacco and white bean crops and 
PAN-type injury on tomato crops. 


Susceptibility to ozone injury is influenced by environmental and plant factors. 
It is increased by high relative humidity and low carbohydrate content. Ozone injury 
to broad leaves displays a definite pattern related to the development of functional 
stomata. The youngest leaves are resistant and with expansion become susceptible at 
their tips. With increasing maturity the leaves become successively susceptible at 
middle and basal portions. The leaves become resistant again at complete maturation. 
Peculiarly, ozone usually enters through the stomata on lower leaf surfaces but injures 
palisade mesophyll] cells in the upper layers of the leaf. In these cells the 
chloroplasts disintegrate followed by plamolysis (contraction) and desiccation (drying 
up) of the cellular contents. 


In addition to visible injury, growth suppression may result from the effects of 
oxidants decreasing photosynthesis and changing cell membrane permeability. 
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Recent work has shown that sulphur dioxide and ozone may act synergistically in an 
air pollution mass to reduce the required concentrations of either gas to produce leaf 
injury. Ozone as low as 0.027 ppm when combined with 0.24 ppm sulphur dioxide injured 
Bel W3 tobacco plants in two hours. 


Nitrogen Dioxide 


Nitrogen dioxide (NO, ) in high concentrations can cause plant injury symptoms 
similar to those caused by sulphur dioxide. Under high light intensities, about 6.0 
ppm of NO, for two hours is required to injure sensitive plant species, such as pinto 
bean, tomato, and cucumber. Low light intensity increases sensitivity of plants with 
injury developing after exposure to 2.5 - 3.0 ppm of NO» for two hours. Nitrogen 
dioxide can injure the same plants as ozone and in the same physiological tissue. 
Injury symptons are different, however, and approximately 10 times as much niutrogen 
dioxide is required. Long-term exposures of tomato plants to low concentrations of 
nitrogen dioxide (up to 0.5 ppm for 10 to 22 days) may inhibit plant growth, and 
increase the green color (chlorophyll content) of the leaves. Experimental work has 
shown that low levels of N0> (0.10 ppm) in combination with S0> (0.10 ppm) acted 
synergistically injuring a number of plant species in a 4 hour exposure period. 


Chlorine 


Chlorine is not widespread in the atmosphere. It is usually confined to the 
immediate area surrounding its source. High concentrations of chlorine released in 
tank car accidents can cause severe defoliation and leaf injury to contiguous 
vegetation. The symptoms of chlorine injury are quite diverse, and range from terminal 
and marginal necrosis and chlorosis, to interveinal lesions occuring both bifacially 
and on upper leaf surfaces only. 


Alfalfa and radish plants are injured by 0.1 ppm of chlorine for two hours. This 
threshold dosage places chlorine between fluorides and sulphur dioxide in 
phytotoxicity. 


Particulate Matter 


Particulate matter such as cement dust, magnesium-lime dust and carbon soot 
deposited on vegetation inhibit photosynthesis. Cement dust may cause chlorosis and 
death of leaf tissue by the combination of a thick crust and alkaline toxicity produced 
in wet weather. Deciduous and coniferous trees are injured, the latter occasionally 
killed. Accumulation of alkaline dusts in soil can increase soil pH to levels adverse 
to crop growth. Sulphuric acid aerosols produce punctate spots on the upper surfaces 
of wet leaves. 


De-icing compounds applied to roads and highways in winter can result in injury to 
roadside vegetation caused by splashing of the salt by passing vehicles. Fruit trees 
such as peach and apple are particularly susceptible to salt spray. The severity of 
twig dieback injury on the trees decreases with distance from the road and becomes 
negligible usually beyond 150 feet. 


Investigating Air Pollution Injury to Vegetation 


Any resident of Ontario who suspects that plant life (ornamentals, crops, orchards 
or woodlands) is being affected by air pollution can request an investigation by the 
Phytotoxicolgy Section. If the injury is diagnosed as being caused by air pollution 
and the source is detected, a report of the investigation is sent to both the 
complainant and the offending source. Abatement engineers are notified to inspect the 
offending source to prevent further phytotoxic emissions. 
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The Air Resources Branch encourages private settlement of damages. If this is not 
feasible, the claimant can request mediation by the three-man Board of Negotiation. 


The investigation of an air pollution vegetation complaint at times may be 
compared to a ‘Whodunit". Research experience and the application of detective work to 
plant pathology techniques are essential. Some complaints are solved readily; others 
require lengthy investigations. 


One complainant property was surrounded by seven industries. The local Abatement 
engineer wanted to know what pollutant caused the vegetation injury and which industry 
was responsible. Through careful investigation of the pattern of injury on both 
complainant and neighbouring properties, through the knowledge of air pollution injury 
symptoms and the susceptibility and resistance of various plant species, by examining 
wind records and by chemically analyzing collected vegetation, it was found that the 
injury was caused by an acute fumigation of sulphur dioxide and that the source was a 
sulphite pulp and paper mill. Not only were the complainant and the offending source 
brought together for settlement of damages, but the industry also purchased new control 
devices to prevent any further accidental release of high concentrations of sulphur 
dioxide. 


In another investigation of an acute episode, the vegetation injury area was 
Situated between two industries -- an aluminum chloride manufacturer about one mile 
west and a nickel refinery about one mile southwest. Phytotoxicology personnel made a 
detailed vegetation survey in the area. No pollution injury was observed near the 
industry to the west or at locations midway between the injury area and this industry. 
In the injury area, it was found that trees, shrubs and hedges displayed severe foliar 
injuries only on their southwest sides. Samples of collected foliage and soil were 
analyzed for several pollutants that the two industries could emit, such as sulphur, 
fluoride, chloride, aluminum, copper and nickel. The results showed that sulphur and 
fluoride contents were normal when compared to control collection analyses, that 
chloride, aluminum, and copper levels were slightly elevated, whereas nickel contents 
were present in excessive and toxic quantities. Since nickel was one of the pollutants 
emitted from the industry to the southwest, this industry was implicated as the 
offending source. 


About 50 per cent of the injuries investigated by the Phytotoxicology Section are 
found to be due to other causal agents. For example, several complaints were received 
by the Phytotoxicology Section concerning injury to European mountain ash trees in 
Cornwall. Upon investigation, it was found that some of the injuries had indeed been 
due to air pollutants from local sources, but that for the most part the injuries were 
caused by the disease Cytospora canker which was rampant in the area at the time. 


In North Bay, a number of complaints were received regarding heavy particulate 
fallout assumed to be originating from the new superstack at Sudbury 80 miles away. 
The phytotoxicology investigation showed that the particulate matter was organic in 
nature and occurred only near white birch trees. The particulate matter was diagnosed 
as droppings excreted by an insect, the birch skeletonizer, which was heavily infesting 
white birch trees throughout northern Ontario. 


In Sarnia, residents complained in the spring that their houses had been 
splattered by “purple rain". Samples of the purple spots on paper and some debris 
collected from the area were examined in the Phytotoxicology laboratory. The spots 
were found to be caused by a purple pigment which had leached out of specks in the 
debris, and under the microscope the specks were identified as anthers from white elm 
flowers. Apparently a rainstorm had dislodged the anthers from the flowers on white 
elm trees and splattered them on the sides of houses causing the purple spots. 
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In early June of à recent growing season several complaints were received from the 
Port Maitland area that maple trees had suddenly developed leaf injuries on the sides 
of the trees facing a sulphuric acid making plant. A comprehensive investigation was 
carried out and it was found that this particular leaf scorch was widespread throughout 
the Niagara peninsula area of Southern Ontario. Chemical analyses, air sampling 
records, and other studies showed that air pollutants were not responsible for the 
injuries. Only succulent foliage on silver maple, sugar maple, red maple, and beech 
trees were found to display the injury symptoms which appeared suddenly in response to 
weather changes in which a wet, cloudy period was followed suddenly by a sunny, windy 
period. This abnormality has been named Late-Spring Leaf Scorch (LSLS). 


These cases illustrate how other casual agents can injure vegetation creating 
symptoms that mimic those brought on by air pollution. When it is determined that 
injury is being caused by a biological agent or by poor management, the grower is 
advised to seek combative measures or management advice from the agency authorized to 
handle such matters. 


Prevention of Phytotoxic Effects 


The protection of plants from the adverse effects of aerial phytotoxicants cannot 
be carried out in exactly the same manner as is possible with disease-causing, organic 
reproductive bodies. A pollution-diseased plant cannot infect another plant; thus 
there is no need for a quarantine or for eradication of the affected plants. In 
certain instances, sprays and dusts have protected plants from air pollution injury. 
The development of resistant varieties holds some promise. The best control method, 
however, is to reduce the concentrations of noxious pollutants at their sources so as 
not to exceed the established air quality criteria for agriculture and forestry. 
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SCIENTIFIC CRITERIA DOCUMENT FOR STANDARD 
DEVELOPMENT - POLYCHLORINATED pep EN ae ay gaa Tens (PCDDS ) 
AND POLYCHLORINATED DIBENZOFURAN : 


BACKGROUND 


A Ministry of the Environment staff committee was formed to develop, 
the scientific basis for developing multi-media environmental standards. | 
Medical advice was provided by the Ministry of Labour. 


The Ontario Scientific Advisory Committee on Dioxins and Furans 
(OSAC) was appointed to provide technical direction and peer review. | 
The Committee was comprised of world-renowned experts: 


- Dr. E. Y. Spencer from the University of Western Ontario chaired the ! 
Committee 

- Dr. O. Hutzinger, University of Bayreuth, Germany 

- Dr. G. L. Plaa, University de Montreal 

- Dr. S. Safe, Texas A and M University. 


The culmination was the production of the Scientific Criteria | 
Document comprising 536 pages reviewing: 


- toxicology of this group of compounds 
- their sources 
- possible exposure pathways in Ontario. 


MAJOR CONCLUSIONS AND RECOMMENDATIONS 
What are PCDDs and PCDFs 


The terms dioxin and furans refer to families of 75 related 
chemical compounds known as polychlorinated dibenzo-p-dioxins (PCDDs) 
and 135 related chemical compounds known as polychlorinated 
dibenzofurans (PCDFs) respectively. 


These two families of compounds possess’ similar chemical 
structures, patterns of toxic and biological responses and may share a 
common mechanism of action at the cellular level. Therefore, they are 
being dealt with as a group for the purposes of development of 
environmental standards. 


The most toxic forms of PCDDs and PCDFs are those containing 4-6 
chlorine atoms, with four of the chlorine atoms at the lateral 
positions, i.e.,.2,.3, 7 and 8. 


The 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-T4CDD) is the most 
toxic of all the PCDDs and PCDFs. 
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These compounds are not intentionally made for any purpose; they : 


are unavoidable by-products created in the manufacture of other 


chemicals such as some pesticides, or as a result of incomplete 


combustion of mixtures containing chlorine atoms and organic compounds. 


Occurrence in Ontario 


In Ontario, there is no current chemical manufacturing of 


2,4,5-trichlorophenol, nor formulation of 2,4,5-T and 2,4-D herbicides 
or pentachlorophenol or hexachlorophenol chemicals with which PCDD and 
PCDF contamination has been associated. 


Current sources of PCDDs and PCDFs in the Ontario environment are 
from incineration processes or the use of products which contain trace 
amounts of PCDDs and PCDFs. 


The PCDDs and PCDFs from these sources are usually complex 


mixtures. The 2,3,7,8-T4CDD isomer is generally only a small per cent 
of the total PCDDs and PCDFs present. This is in contrast to the 
problem in the United States where because of extensive chemical 
manufacturing ‘and'“waste> disposal, (“255 ,/.o-14CUUs 1 Suid, cer Lous 


environmental contaminant. 


Analyses carried out by Health and Welfare Canada on PCDD and PCDF 
residues in tissues of deceased and living persons, indicate body 
burdens of some PCDD and PCDF isomers in the majority of the samples 
analyzed. These results suggest that PCDDs and PCDFs are ubiquitous at 
low levels in the Ontario environment. 


Based on extensive reviews of the literature on the toxicology of 
PCDDs and PCDFs, the following conclusions and recommendations have been 
reached: 


(a) Sources and Exposure 
The document reviews extensively the current sources of PCDDs and 
PCDFs in Ontario based firstly upon analytical data from Ontario 
and where this is absent, upon extrapolation from other Canadian or 
international data. In order of decreasing contribution to the 
Ontario environment, the sources have been identified as: 


i) combustion sources including municipal refuse and sewage 
Sludge incineration; 


ii) use of chemical products such as chlorinated phenols; and, 

iii) other sources such as transboundary water and air 
contamination, chemical wastes, commercial and domestic 
wastes, polychlorinated biphenyls (PCBs) and sewage. 


Based on preliminary exposure assessment the major routes of 
exposure in order of decreasing contribution appear to be; 


i) ambient air in the vicinity of incineration sources; 
ii) diet, mainly some sport fish from Lake Ontario; 


iii) aie cma PCDDs/PCDFs deposited on soil, mainly to children; 
and, 


iv) surface water - it should be noted that no PCCDs or PCDFs have 
been found in samples of finished drinking water in Ontario. 


Set 


(b) 


(c) 


- 3 - 
PCDD and PCDF Toxic Equivalent Factors 


The report recommends the use of numerical conversion factors to 
convert the toxic concentrations of other PCDD and PCDF congeners to 
equivalent concentrations of 2,3,7,8-T4CDD which would exhibit 
Similar toxicity. 


2,3,7,8-T4CDD comprises a very small percentage of PCDD and PCDF 
isomers found in Ontario environmental samples. 


Ontario environmental samples contain complex mixtures of PCDD and 
PCDF isomers. 


There is only sufficient toxicological data for 2,3,7,8-T4CDD (the 
most toxic and most studied isomer) for standard development. 


The time required to accumulate suitable toxicological data on other 
isomers may run into decades. The apparent toxic potency 
relationships of other PCDDs and PCDFs to 2,3,7,8-T4CDD is 
proposed. 


Recommended Maximum Allowable Daily Intake 


Review of extensive toxicological data indicates that 2,3,7,8-T4CDD 
is not a classical mutagen and appears to cause tumours in rodents 
by an indirect mechanism. The staff committee and the Ontario 
Scientific Advisory Committee concluded that a threshold exists for 
tumour incidence and consequently 2,3,7,8-T4CDD will not cause 
cancer in humans at levels below the threshold found in animal 
studies. 


Based on reliable chronic animal studies and extensive but 
inconclusive human epidemiological data, it is recommended that a 
threshold-safety factor approach be used to develop a maximum 
allowable daily intake. 


The proposed standard recommends an umbrella maximum allowable daily 
intake of 2,3,7,8-T4CDD or its toxic equivalent from all exposure 
pathways based on no observable effect level from rodent cancer 
bioassays and an explicit safety factor of 100. 


The recommended maximum allowable daily intake for 2,3,7,8-tetra- 
chlorodibenzo-p-dioxin (2,3,7,8-T4CDD) or its toxic equivalent of 
PCDDs and PCDFs is 10 picograms/kilogram of body weight/day for 
humans. 


Copies of the document are available from: 


Intergovernmental Relations 
and Hazardous Contaminants Branch 
Ministry of the Environment 
L35°SC. (ClarrvA vec: W., 
Toronto, Ontario 
M4V 1P5 
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CLEAN-UP AND DRINKING WATER PROTECTION sé as 


APR2 1 1986 


INTRODUCTION 


The Great Lakes are vital to the citizens of Ontario and are an 
important resource to all of Canada. More than six million 
Canadians live in the Great Lakes basin. Add this to the U.S. popu- 
lation in the basin, and there are nearly 37 million people depen- 
dent on this waterway as a major source of water supply, employment 
and recreation. 


Recognizing their shared responsibility in the use and protection of 
the lakes, Canada and the United States created the International 
Joint Commission in 1909. Between 1912 and 1969, the IJC conducted 
several studies of Great Lakes pollution leading to the signing of 
the Great Lakes Water Quality Agreement of 1972. This marked the 
beginning of a major international clean-up of Lakes Erie and 
Ontario, the initiation of studies on pollution from land use 
activities and the introduction of new initiatives in toxic 
substances management . 


Ontario has long been at the forefront in the assault on Great Lakes 
pollution and in the development and protection of drinking water 
supplies. Since 1972, the Ministry of the Environment and, for 15 
years prior to that, the Ontario Water Resources Commission have 
been instrumental in the funding, construction and operation of 
water and sewage treatment facilities, in the introduction and 
enforcement. of environmental regulations, in the continued deve- 


lopment and refinement of water quality objectives and in the asses- 
sment and resolution of water use conflict. 


a 


WATER QUALITY AND QUANTITY MANAGEMENT 


The water quality management goal of the Ministry of the Environment 
is: "To ensure that the surface waters of the Province are of a 
quality which is satisfactory for aquatic life and recreation". The 
Provincial Water Quality Objectives (PWQ0), a set of criteria 
designed to protect these uses, are published in the booklet "Water 
Management: Goals, Policies, Objectives and Implementation Proce- 
dures of the Ministry of the Environment". The Ministry achieves 
this goal through programs and actions provided for in the Ontario 
Water Resources Act, the Environmental Protection Act and other 
legislation. Ministry approval of waste discharges and of treatment 
works is required under these statutes. 


On the water quantity side, the Ministry of the Environment goals 
are directed toward the fair sharing of the available supply to pro- 
tect both withdrawal and in-place uses of surface water, and to 
ensure a fair sharing and conservation of ground water. 


The permit to take water program, authorized under Ontario Water 
Resources Act, is the primary water quantity management tool 
employed by the Ministry of the Environment. All water users with- 
drawing or impounding over 50,000 litres on any one day of the year 
are required to obtain a Permit. There are currently approximately 
6000 Permits in force authorizing the withdrawal or impoundment of 
14.4 billion litres per day. 


The Provincial Water Quality Objectives ensure protection of other 

uses including potable water supplies. Drinking water quality is 
further protected through requirements for additional purification 
and disinfection of these supplies prior to delivery to the consumer. 


CONTROLLING MUNICIPAL SEWAGE 


PROGRAMS : 


With the creation of the OWRC in 1956, Ontario launched a mas- 
Sive program to provide basic sewage services throughout the 
province. The program has continued under the direction of the 
Ministry of the Environment since 1972 and construction of new 
plants in Ontario is now virtually complete. Provision of these 
facilities has been instrumental in protecting the public from 
the outbreak of waterborne disease. Minor plant upgrading is 
ongoing and emphasis has switched to ensure existing plants meet 
Ministry effluent requirements through good operations and main- 
tenance. 


There are presently 308 sewage treatment plants in the Ontario 
portion of the Great Lakes Basin. With an approximate capacity 
of 5.2 million cubic metres per day these facilities serve 6.4 
million people. This represents a 36% increase from the 4.7 
million people serviced in 1970. Secondary treatment or better 
is now provided at 283 plants serving 88% of the total capa- 
city. Fifteen years ago, only 77% of plant capacity received 
this level of treatment. Phosphorus removal facilities are 
installed at 230 plants representing 97% of the overall capa- 
city. Total phosphorus inputs from Ontario plants have been 
reduced by 77% or 5400 tonnes since 1970. This constitutes a 
major step in the battle against the nutrient enrichment problem 
and resultant algal "blooms" which had plagued Lakes Erie and 
Ontario. 


The total investment in the construction of municipal sewage 
collection and treatment facilities in Ontario has been in 
excess of $3.3 billion since 1968. Of this an estimated 80% or 
$2.7 billion was devoted to the Great Lakes Basin. 


MUNICIPAL PHOSPHORUS LOADING REDUCTIONS 


1968 1983 Change 
POPULATION SERVED 4.7 Million 6.4 Million +36% 
PHOSPHORUS LOAD 7000 1600 -77% 


TONNES/YR 


AVERAGE EFFLUENT 
CONCENTRATION MG/L 6 1.0 -83% 


ENVIRONMENTAL IMPROVEMENTS: 


Accomplishments over the past 15 years in upgrading sewage 
treatment facilities throughout the Great Lakes basin have re- 
sulted in significant environmental improvements. 

Recent investigations by the Ministry and other agencies show 
that: 


- Shoreline bacterial levels adjacent to Ontario towns and 
cities around the Great Lakes are greatly reduced from 
levels observed in the 60's and in most cases comply with 
objectives. 


- The median total phosphorus concentration in open waters of 
Lake Ontario has declined to 13.5 ug/L, the lowest reported 
in the last 13 years. Improvements are also reflected in 
nearshore areas such as Hamilton Harbour, Toronto Harbour 
and Bay of Quinte where phosphorus levels have declined by 
up to 50% over the same period. 


- Improving conditions in Lake Ontario are also indicated by a 
shift toward healthier (less enriched) phytoplankton (algae) 
Species composition. 


- Measurable reductions in oxygen depletion problems have 
taken place in Toronto and Hamilton harbours and in the Bay 
of Quinte. 


- Local water treatment plant efficiencies have improved 
because of reduced algal growth in the Bay of Quinte. 


- Total phosphorus concentrations have declined 35% in western 
Lake Erie since 1974. 


- Nuisance growths and shoreline accumulation of cladophora 
(algae) in eastern Lake Erie are down significantly. 
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- There is some evidence of a reduction in the severity of 
oxygen depletion in the deep portions of the central basin 
of Lake Erie. 


- In Lake Huron and Georgian Bay, the total phosphorus concen- 
trations (5 ug/L) have remained unchanged since 1971. Thus, 


the non-degradation objective of the 1978 Great Lakes Water 
Quaiity Agreement is being met. Phosphorus levels in some 
embayment areas of Georgian Bay remain higher than open 
water levels due to nearby municipal inputs and limited 
exchange with the open water. They have, however, been 
stable since 1973. 


- In Lake Superior, the average total phosphorus level has 
stayed around 5 ug/L, providing a high level of protection 
against aesthetic deterioration and satisfying the non- 
degradation objective. 


CONTROLLING INDUSTRIAL POLLUTION 
PROGRAMS : 


MOE initiatives have demonstrated that environmental improvement 
and industrial progress can be compatible. Significant reduc- 
tions in waste discharges have occurred over the past fifteen 
years in spite of overall production increases by industry and 
recurring recessionary factors in the economy. This has been 
achieved through the construction of treatment facilities, 
through process changes and through replacement of older indus- 
trial production facilities with new "environmentally clean" 
plants incorporating the latest water recycling, material con- 
servation and energy saving measures. Following are highlights 
of achievements made by three major industrial sectors from 1967 
to 1981/82, at an estimated pollution control expenditure of 
$500 million. Similar overall progress and expenditures have 
been made in the other industrial sectors such as petrochemical, 
metal finishing and fabrication, and food processing. 


PETROLEUM REFINERIES 


Over the past 15 years, two new refineries have been constructed 
(start-up in 1977) incorporating state-of-the-art environmental 
controls, two older refineries have closed, and the other refineries 
have installed secondary (biological), and in some cases tertiary 
(carbon filtration) wastewater treatment systems. Together, these 
activities have resulted in large reductions in the discharges of 
oxygen demanding wastes, suspended solids, oil and grease, phenolics 
and ammonia even though production capacity has risen significantly 
over the period. 


PETROLEUM REFINERIES 


1967 1981 Change 
NUMBER OF REFINERIES 7 8 + 1 
PRODUCTION 
1000 BBLS/DAY 403 633 +3577 
SUSPENDED SOLIDS 
KG/DAY 13300 2170 - 84% 

(1972-73) 
OIL & GREASE 
KG/DAY 4100 514 - 88% 
AMMONIA - N 
KG/DAY 2320 she - 87% 
PHENOLICS 
KG/DAY 102 1092 - 90% 
STEEL 


There are 3 primary steel producers in Ontario, two in Hamilton and 
one at Sault Ste Marie. Process improvements, better water manage- 
ment practices and waste treatment facilities have brought about 
significant reductions in the discharge of suspended solids, oil and 
grease, ammonia, phenolics and cyanide. The Ministry is requiring 
additional improvements to be made with programs at the Sault mill 
to be completed by 1990. 


STELL 

1967 1982 Change 
NUMBER OF MILLS 3 3 
PRODUCTION 
TONNES/YR 8 Million 10.7 Million + 34% 
SUSPENDED SOLIDS 126000 35500 - 72% 
KG /DAY 
AMMONIA - N 23880 8280 - 65% 
KG/DAY 
OIL & GREASE 30000 3380 - 89% 
KG /DAY 
PHENOLICS 2730 358 - 87% 
KG /DAY 
CYANIDE 2370 338 - 86% 
KG/DAY 


PULP AND PAPER 


Substantial decreases in loadings of oxygen-demanding substances and 
suspended solids, along with reduced effluent toxicity to fish, have 
resulted from a combination of mill modernization, better water man- 
agement practices, process changes and installation of waste treat- 
ment facilities. Existing MOE control orders require further 
improvements to achieve compliance with the Federal Pulp and Paper 
Effluent Regulations by 1987. 


PULP AND PAPER 


1967 1982 Change 
NUMBER OF MILLS 22 22 
PRODUCTION 7350 8540 + 16% 
TONNES /DAY 
BOD5* 610 315 - 48% 
TONNES /DAY 
SUSPENDED SOLIDS 375 82 - Fax 
TONNES /DAY 


*a measure of oxygen - demanding substances 


ENVIRONMENTAL IMPROVEMENTS: 


Achievements in reducing waste loads from these and other indus- 
trial sources along with controls on the manufacture and use of 
a number of chemical compounds in both Ontario and the Great 
Lakes States have resulted in corresponding improvements in the 
Great Lakes environment. Notable among the changes observed by 
the Ministry and others are: 


- Declining levels of PCB's in sport fish from Lake Ontario, 
Lake Erie, Lake Huron, Georgian Bay and Lake Superior 


- Declining inputs of PCBs, mirex, DDT, chlorinated benzenes 
and mercury from the Niagara River to Lake Ontario since the 
mid 1970's as evidenced by sediment and fish data 


- Significant reductions in levels of phenolics, bacteria and 
phosphorus in the Niagara River 


- Improvements in species diversity and numbers of bottom 
dwelling organisms which are important to the fish community 
along the Ontario shoreline of both the St. Clair and Detroit 
Rivers as well as in the western basin of Lake Erie 


- Achievement of the water quality objective for phenolic sub- 
stances and overall reduction in the zone of influence of 
petroleum refinery and petrochemical plant discharges on the 
ot, Clair River 


- Elimination or reduction of aesthetic degradation, i.e. oil 
films, discoloration, and floating solids, adjacent to 
industrial plants 


- Reductions in mercury concentrations in fish to levels where 
commercial catches were resumed in the western basin of Lake 
Erie in 1975 and for certain species from Lake St. Clair in 
1980 


- Declining phenol, cyanide and ammonia levels in the St. Mar ys 
River 


OT 


- Reductions in the zone of influence on water, sediment and 
biota of pulp mill discharges at all mill locations on Lake 
Superior 


DRINKING WATER SUPPLY AND PROTECTION 


As a result of major program initiatives by the OWRC and MOE most of 
the population in the Ontario Great Lakes basin is now served by 
communal water treatment and supply systems. Extension of service 
to the few remaining serviceable communities is continuing. Empha- 
sis has, therefore, shifted to the optimization of existing plant 
operations and the upgrading of sub-standard facilities. 


All water supply systems in Ontario are required to have acceptable 
treatment processes which ensure that the potable water produced 
meets the intent and limits set out in the Ontario Drinking Water 
Objectives. For water works which utilize surface water as a source 
of raw water, the standard treatment processes consist of chemical 
coagulation-flocculation, filtration and disinfection. For water 
works which utilize ground water, the standard treatment consists of 
disinfection. 


There are presently 428 water treatment plants in the basin with an 
approximate capacity of 9.1 million cubic metres per day, sufficient 
to serve a population of 7.4 million people. Eighty-eight percent 
of the population obtain their drinking water from surface water 
supplies. Total investment in the construction of municipal water 
treatment and distribution facilities in Ontario has been in excess 
of $1.5 billion since 1968. Of this, an estimated 80% or $1.2 bil- 
lion was directed to Great Lakes basin communities. 


Beyond these statistics, the real benefits of the provincial water 
Supply and treatment initiatives have been maximum public protection 
from the transmission of waterborne disease and the assured avail- 
ability of a high quality supply to meet all household and community 
needs. 


SO 2 
FUTURE DIRECTIONS 


The large scale programs of the 60s and 70s for basic water and 
Sewage service to serviceable communities in Ontario are now vir- 
tually complete. Substantial progress has also been made in 
reducing conventional pollutant loadings to the Great Lakes from 
industry. While these major activities are winding down, heightened 
public awareness and concern about potentially hazardous contam- 
inants in the Great Lakes and elsewhere must be addressed through 
program redirection. Ministry of the Environment policy and program 
directions have, therefore, increasingly been focussed on the 
"contaminants issue". Initiatives are being taken both to further 
reduce contaminant emissions, and to enhance the protection of 
drinking water. At the same time maintenance of high levels of 
control at existing water and waste treatment facilities is being 
encouraged. 


CONTROLLING THE DISCHARGE OF CONTAMINANTS 


Efforts are now being directed at ensuring that performance of 
existing facilities is maintained at a high level, and that avenues 
for further reducing the discharge of identified hazardous contam- 
inants are explored and the necessary control measures taken. 


New Ministry initiatives include: 


- Intensified characterization of industrial effluents 
including the use of biomonitoring techniques to identify 
hazardous contaminants 


- Enforcement of a strict manifest system to ensure the safe 
transport and disposal of hazardous wastes at approved 
facilities 


- Promotion of industrial plant modernization, better water 
management practices, substitution of process chemicals and 
treatment systems to further restrict contaminant inputs 


EE Li | 


- Assistance to municipalities in finding cost-effective 
solutions in the area of combined sewer overflows, storm- 
water management and the control of industrial inputs to 
municipal systems 


- Continued research into improving treatment process effi- 
ciencies along with provision of technical support and 
training programs for treatment plant operators 


- Streamlining monitoring programs to speed the assessment of 
compliance with effluent requirements 


- Further controls on phosphorus inputs to the lower lakes as 
required under the new provision of the Great Lakes Water 
Quality Agreement 


PROTECTING DRINKING WATER QUALITY 


The Ministry is currently updating its policy on treatment require- 
ments for waterworks to conform with the revised Ontario Drinking 
Water Objectives. Implementation of these policies may mean retro- 
fitting of water works at some locations in the Province to meet the 
new requirements. Other initiatives include: 


- Participation on the Federal/Provincial Working Group on 
Drinking Water Quality to revise and add to the "Guidelines 
for Drinking Water Quality - 1978" 


- Addition of new substances to the interim priority list of 
Hazardous Contaminants in Drinking Water which ïis used, 
along with the Ontario Drinking Water Objectives, to eval- 
uate acceptability of water supplies 


- Continuing evaluation of improved treatment technology and 
the effects of this technology on contaminant removal and 
treatment product formation. Research is continuing in such 
areas as: 
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(0) the use of ozonation and other chemicals as 
alternative disinfectants to chlorine; 

fe) procedures to optimize conventional water treatment 
processes for the highest removal of trace organics; 

0 the use of granular activated carbon filtration as an 
add-on system (a pilot GAC facility has recently been 
installed at the Niagara Falls Waterworks). 


- Expansion and updating of contaminant monitoring programs on 
drinking water. In 1984/85 thirty-five municipal waterworks 
(serving 70% of the Ontario population on municipal systems) 
will be examined, with monitoring for up to 110 parameters 
in the raw, treated and distributed water. This monitoring 
program will be continued and extended to other waterworks 
in future years and will incorporate new parameters as they 
emerge. 


- Continued development of the best laboratory analytical 
methods for the quick and accurate determination of trace 
organics in drinking water. The Ministry's laboratory is 
widely recognized as a world class facility and leader in 
this area. 


- Establishing protocols for the evaluation of alternate water 
treatment chemicals, coatings, linings and plastic pipes for 
use in contact with potable water. 


CONCLUSION 


Ontario is committed to the protection of the Great Lakes resource 
to meet the many and varied needs of its population. Progress is 
being made in reversing the degradation of these waters which had 
occurred through the middle of this century. While much remains to 
be done to safeguard the lakes for future generations, the Ministry 
of the Environment intends to meet this challenge. 


Hon. Jim Bradley, ney 


Ministry Minister 
of the Rod McLeod 
Environment Deputy Minister 


Ontario 


METEOROLOGICAL ASPECTS OF AIR POLLUTION CONTROL AFS7-6/78 


In our era of environmental awareness the public knows there are times when air 
pollution in the industrial zones of our large cities can reach levels which are 
hazardous to human health. And everyone has heard of smog. 


However, not everyone knows why air pollution poses such a grave health hazard 
on some days and little or no hazard on others. The reasons are related to weather, 
One important factor affecting the amount of pollution present in the atmosphere. 


There are actually a number of individual meteorological conditions -- factors 
of weather and climate -- that affect air pollution. 


For example, wind, or the lack of it, affects movement and dispersion of pollu- 
tants. Rainfall washes many pollutants from the atmosphere. Humidity in the air has 
an important bearing on how pollutants affect buildings, vegetation, and human 
health. Sunshine produces photochemical changes in air pollutants which form smog. 


And, of course, temperature affects the amount of fuel burned in houses, offices, 
and other commercial buildings, and this also has a bearing on the amount of pollu- 
tants emitted into the air. FP a 


Classes of Pollution Sources 


Urban sources of pollution are divided into two classes: 


low level emitters, including vehicles, combustion heating systems for houses 
and small commercial buildings, and privately owned incinerators. 


high level emitters, including stacks at least 50 meters high serving municipal 
incinerators, industries, and central heating systems for commercial and insti- 
tutional multi-building complexes. 


Meteorological factors influence the ground or "living" level concentrations of 
pollutants from these two classes in different ways. In order to provide satisfac- 

tory forecasts of air pollution potential for a given area, the micrometeorology and 
topography of the area must be known. The locations and characteristics of principal 
sources of pollution must also be known. 


Meteorological Factors Affecting Pollution Concentrations 


Meteorological parameters having the most important influence on the transport 
and dispersion of pollutants in the atmosphere are wind direction and speed, turbu- 
lence, temperature, and stability. 


Wind 


Equatorial areas of the world receive more radiation than temperate or polar 
regions. As a result, there is constant heat transfer from equatorial to polar 
areas, to maintain heat balance. This thermal driving force is the main cause of 
atmospheric motion or wind over the earth. 


In addition, the unequal heating of land masses versus oceans, the effects of 
mountain slopes facing the sun, and other topographical features also produce air at 
different temperatures, resulting in pressure differentials that produce winds. 


Wind is air in motion in three dimensions. Only the horizontal component, 
however, is usually considered in terms of direction and speed. 


Wind direction and speed have a direct effect on the dispersion and movement of 
pollutants. 


Wind direction changes with altitude, normally veering a few degrees (clockwise) 
depending on the roughness of the terrain. It is always defined as the direction 
from which the wind is blowing. The "prevailing" wind is defined by the direction 
from which it is most frequently blowing in any given locality. Wind direction 
controls the direction of travel of pollutants. 


Wind direction and its persistence is a very important factor in predicting the 
air pollution potential or susceptibility of an area in which the principal pollutant 
sources are high-stack emitters located close together. Wind direction is less 
important where low-level emitters cause most of the pollution. 


Expected persistence of wind direction, often related to topographic features, 
must be considered when forecasting air pollution potential and selecting sites for 
plants with high-stack emitters. For example, where the principal pollution source 
is located on a lakeshore, high air pollution potential conditions can be expected 
when persistent on-shore winds are forecast. For a city such as Sarnia, which has 
most of its large industry located to the south, pollutant concentrations are high 
only when persistent southerly winds occur. 


Topographical features such as valleys cause winds to persist in certain direc- 
tions at much greater frequencies than others. Obviously, such localities should be 
avoided as sites for large industries. 


Wind speed determines the travel time of pollutants from a source to a receptor. 
Wind speed also has a dilution effect. Pollutant concentrations downwind from a low- 
level source are inversely proportional to wind speed. That is, increasing wind 
speed results in decreasing concentrations. This dilution effect does not necessar- 
ily reduce concentrations of pollutants emitted by high-stack sources. In such 
cases, an increase in wind speed tends to drive the plume closer to the ground. 
There is a "critical wind speed" for each stack design at which the emissions will 
cause maximum concentrations of pollution at ground level. 


Turbulence 


Fluctuations in the wind are known as turbulence. These fluctuations can be 
both vertical and horizontal. These fluctuations are random motions that are re- 
sponsible for the movement and diffusion of pollutants within the wind stream. 


Two types of turbulence are known -- mechanical and thermal. Mechanical turbu- 
lence is caused by variations in and roughness of terrain and topography, including 
trees, shrubs, and buildings. 


Thermal turbulence is the result of air near the earth's surface being heated, 
usually by the sun. Thermal eddies develop as the air, heating up at lower levels 
first, becomes less dense and rises. Thermal turbulence or vertical motions are at 
their maximum during the day and minimum during the night. 


Temperature and Stability 


The temperature of the lower region of the atmosphere, from the surface to two 
kilometers, can either decrease or increase with height. Whether the temperature 
Increases or decreases with height is dependent upon the physical properties of the 
air, the underlying surface, and the amount of energy received from the sun. For 
example, during a sunny day, the air temperature over a city, with its many asphalt 
and concrete surfaces to capture solar heat, will decrease with height. 


Atmospheric stability is related to the rate at which temperature changes with 
meas The degree of thermal turbulence is directly dependent upon the atmospheric 
Stability. 


Inversion 


An inversion occurs when the temperature within a layer of air increases with 
height above the ground. An inversion inhibits the rise and dispersion of pollutants 
emitted into the atmosphere. When pollutants are emitted near the ground during an 
inversion, they remain and cause high concentrations to develop. 


The reverse occurs when temperature decreases with height. The warmer air near 
to the ground rises and takes the pollutants emitted into it high into the atmo- 
Sphere. When this happens, the concentrations of pollutants in the lower layers of 
the atmosphere decrease. 


Three different inversion conditions are possible -- radiation, advection, and 
subsidence. 


Radiation inversions are the most common. They are ground-based, and develop 
during clear nights when the air cools faster near the ground than aloft. 


During the morning, as radiation from the sun warms the ground, the air nearest 
the ground warms first, and the inversion gradually breaks down from the lowest level 
upward. If a cloud cover moves in prior to sunrise, however, the inversion may 
continue during the day and high pollution levels will develop. The reason for this 
is that the clouds shield the earth and prevent it from warming up. 


Advection inversions occur when warm air flows over a substantially cooler 
surface or cold air pushes under warmer air. Such inversions are especially common 
near oceans or large lakes during the summer months when warm land air flows over the 
cool lakes or cool lake air pushes onshore. 


When the air near the ground warms sufficiently, it rises and is replaced by the 
cool lake air. This situation known as the lake breeze is common in spring and 
Summer around the Great Lakes, especially around large cities such as Toronto and 
Hamilton. When the cool lake air replaces the warmer air, an inversion develops in 
the lower layers of the atmosphere which is especially conducive to the build-up of 
pollution from industry located near the shore. 


Subsidence inversions are caused by the sinking motion of air usually associated 
with large high pressure areas. The descending motion of air results from the 
lateral spreading that occurs outwards from high pressure areas. It causes air to be 
compressed, thereby increasing its temperature and creating an inversion in a layer 
Of AIN Aa ort. 


Subsidence inversions become serious due to both the calm or light wind con- 
ditions accompanying high pressure areas and the tendency of high pressure areas to 
remain virtually stationary for long periods of time. An inversion aloft acts as à 
cap on pollution emissions, preventing them from dispersing into the high atmosphere. 


Stability 


Air stability is determined by the rate at which temperature decreases with 
height. A neutral condition exists when temperature decreases at the rate of approxi- 
mately one degree Celsius per 100 meters. When temperature decreases at a greater 
rate, the air is considered unstable. Light winds and heating from the sun are 
necessary for this condition to occur. When winds are greater than six meters per 
second, the air will mix and any instability will tend to break down. 


The impact of air stability on stack emissions is explained by the following 
series of diagrams showing stacks, smoke, and emission plumes. 


Looping occurs when the atmosphere is highly 
unstable (sunny skies and light winds). ray. 
There is generally good diffusion, although ne \ RAS ys 4 
high concentrations may occur for very short : 
time intervals when the plume strikes the Temp. 


ground. Cloudiness and strong winds prevent 
such unstable conditions from forming. 


Coning occurs when the atmosphere is slightly un- 
stable. Vertical mixing is not as intense as | 7 
it is when looping occurs. The plume is faa ait » K 
cone-shaped. Ground level concentrations of ——— 
pollution from high stacks can be predicted 


quite accurately at such times. H = effec- 
tive stack height, h = height of the stack. 


Fanning occurs when the atmosphere is very stable 
(during inversions). There is little vertical 
motion. The plume meanders horizontally with ( 
only slight vertical diffusion. Pollution 
concentrations in the plume are high. Ground 
concentrations of pollution vary according to 
stack height. 


Lofting occurs when a plume is emitted above an 
inversion. The plume does not reach the 


ground. 


Trapping occurs when there is an inversion aloft 
and an unstable layer of air beneath it. The 
plume it trapped below the inversion layer. 
High, ground-level pollutant concentrations ea 
accompany this condition. It occurs during 
persisting periods of high pressure or in 
advance of an approaching warm front. 


Controlling Air Pollution 


There are several methods by which air pollution can be controlled. For example, 
pollution can be controlled by reducing the emission rate or increasing the effective 
Stack height. This is the height above ground at which a hot plume emitted from a 
chimney levels off. Reducing emissions is by far the preferred and most effective 


4. 


method of control. Most small particles of fly ash, dust, and other pollutants can 
be removed through the use of efficient precipitators. Sulphur dioxide emissions can 
be reduced by burning lower sulphur content fuels. 


Effective stack height can be increased by simply increasing the actual height 
of a chimney. It may also be increased by increasing both the exit gas velocity and 
temperature of the effluent, thus causing the plume to rise higher above the stack. 


Forecasting air pollution potential so that control agencies can alert industry 
to carry out temporary abatement action is another technique used. The emissions are 
limited on a temporary basis during the period that inversions and light winds are 
occurring over the area of the industrial source. Meteorologists forecast these 
weather occurrences, advising industry in carrying out the temporary control mea- 
sures, thus preventing a heavy build-up of pollution. 


Ontario's Air Pollution Index and Alert System 


The Ministry of the Environment operates more than 1,400 air quality and meteo- 
rological instruments in about 100 areas of Ontario as well as a fleet of three 
mobile testing vehicles. 


An alert system, by which the Ministry may order the curtailment of emissions of 
pollutants by industry, is based on the Air Pollution Index levels which are recorded 
in several cities and meteorological forecasts issued by Ministry of Environment 
meteorologists. When the Index reaches 32 and weather forecasts indicate poor 
dispersion conditions are to continue for at least six hours, industries in the 
locality are asked to carry out voluntary curtailment of their emissions. Should the 
Index reach 50, sources may be ordered to cut back. At a level of 100, the Ministry 
can order all sources not essential to public health and safety to shut down until 
the weather condition changes producing good dispersion and a lowering of Air 
Pollution Index levels. 
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Ontario 


| BACKGROUND 


A Ministry of the Environment staff committee was formed to develop 
the scientific basis for developing multi-media environmental standards. 
Medical advice was provided by the Ministry of Labour. 


The Ontario Scientific Advisory Committee on Dioxins and Furans 
(OSAC) was appointed to provide technical direction and peer review. 
The Committee was comprised of world-renowned experts: 


- Dr. E. Y. Spencer from the University of Western Ontario chaired the 
Committee | 

- Dr. O. Hutzinger, University of Bayreuth, Germany 

- Dr. G. L. Plaa, University de Montreal 

- Dr. S. Safe, Texas A and M University. 


The culmination was the production of the Scientific Criteria 
Document comprising 536 pages reviewing: 


toxicology of this group of compounds 
- their sources 

possible exposure pathways in Ontario. 
MAJOR CONCLUSIONS AND RECOMMENDATIONS 


What are PCDDs and PCDFs 


The terms dioxin .and furans refer to families of 75 related 
chemical compounds known as polychlorinated dibenzo-p-dioxins (PCDDs) 
and 135 related chemical compounds known as polychlorinated 
dibenzofurans (PCDFs) respectively. 


These two families of compounds possess’ Similar chemical 
structures, patterns of toxic and biological responses and may share a 
common mechanism of action at the cellular level. Therefore, they are 
being dealt with as a group for the purposes of development of 
environmental standards. 


The most toxic forms of PCDDs and PCDFs are those containing 4-6 
chlorine atoms, with four of the chlorine atoms at the lateral 
positions, i-e.,02;, 3,>)-7-and 8. 


The 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-T4CDD) is the most 
toxic of all the PCDDs and PCDFs. 


ey 


- 2- 


These compounds are not intentionally made for any purpose; they 
are unavoidable by-products created in the -manufacture of other 
chemicals such as some pesticides, or as a result of incomplete 
combustion of mixtures containing chlorine atoms and organic compounds. 


Occurrence in Ontario 


In’ Ontario, ‘there is no. current chemical Amanuscaccuring Of 
2,4,5-trichlorophenol, nor formulation of 2,4,5-T and 2,4-D herbicides 
or pentachlorophenol or hexachlorophenol chemicals with which PCDD and 
PCDF contamination has been associated. 


Current sources of PCDDs and PCDFs in the Ontario environment are 
from incineration processes or the use of products which contain trace 
amounts of PCDDs and PCDFs. 


The PCDDs and PCDFs from these sources are usually complex 


mixtures. thes 4,3,.0,6-L4CDD wsomer “is generally only jal smal ie pere cent 
of the total PCDDs and PCDFs present. This is in contrast to the 
problem in the United States where because of extensive chemical 
manufacturing and (waste, disposal, 2,3,7,8-l4aCDD is a) Jserious 


environmental contaminant. 


Analyses carried out by Health and Welfare Canada on PCDD and PCDF 
residues in tissues of deceased and living persons, indicate body 
burdens of some PCDD and PCDF isomers in the majority of the samples 
analyzed. These results suggest that PCDDs and PCDFs are ubiquitous at 
low levels in the Ontario environment. 


Based on extensive reviews of the literature on the toxicology of 
PCDDs and PCDFs, the following conclusions and recommendations have been 
reached: 


(a) Sources and Exposure 
The document reviews extensively the current sources of PCDDs and 
PCDFs in Ontario based firstly upon analytical data from Ontario 
and where this is absent, upon extrapolation from other Canadian or 
international data. In order of decreasing contribution to the 
Ontario environment, the sources have been identified as: 


i) combustion sources including municipal refuse and sewage 
Sludge incineration; 


ii) use of chemical products such as chlorinated phenols; and, 

tii) othbers-sourcesi. such, jas. transboundary.) water and2 ir 
contamination, chemical wastes, commercial and domestic 
wastes, polychlorinated biphenyls (PCBS) and sewage. 


Based on preliminary exposure assessment the major routes of 
exposure in order of decreasing contribution appear to be; 


15) ambient air in the vicinity of incineration sources; 
ii) diet, mainly some sport fish from Lake Ontario; 


iii) atmospheric PCDDs/PCDFs deposited on soil, mainly to children; 
and, 


iv) surface water - it should be noted that no PCCDs or PCDFs have 
been found in samples of finished drinking water in Ontario. 
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(b) PCDD and PCDF Toxic Equivalent Factors 


(c) 


The report recommends the use of numerical conversion factors to 
convert the toxic concentrations of other PCDD and PCDF congeners to 
equivasent ! concentrations” of 2,357,8-T4CDD» which would exhibit 
SAMILArT tOxVe. ty. 


2,3,7,8-T4CDD comprises a very small percentage of PCDD and PCDF 
isomers found in Ontario environmental samples. 


Ontario environmental samples contain complex mixtures of PCDD and 
PCDF isomers. 


DeLee is only (SuULlicient toxicological data for 25:3;,7,8-T4CDD. (the 
most toxic and most studied isomer) for standard development. 


The time required to accumulate suitable toxicological data on other 
isomers may run into decades. [he-vapparent “voxziewpocency 
rela rrOoushipss Oly other PCDDs Land PCDES# eto) (25:30 7 ,8284CD):..is 
proposed. 


Recommended Maximum Allowable Daily Intake 


Review of extensive toxicological data indicates that 2,3,7,8-T4CDD 
is not a classical mutagen and appears to cause tumours in rodents 
by an indirect mechanism. The staff committee and the Ontario 
Scientific Advisory Committee concluded that a threshold exists for 
tumour incidence and consequently 2,3,7,8-T4CDD will not cause 
cancer in humans at levels below the threshold found in animal 
studies. 


Based on reliable chronic animal studies and extensive but 
inconclusive human epidemiological data, it is recommended that a 
threshold-safety factor approach be used to develop a maximum 
allowable daily intake. 


The proposed standard recommends an umbrella maximum allowable daily 
HALdReN Ot 9/64 CDD on its) toxic equivalentw trom jal l.exposure 
pathways based on no observable effect level from rodent cancer 
bioassays and an explicit safety factor of 100. 


The recommended maximum allowable daily intake for 2,3,7,8-tetra- 
ehlorodi benzo-—p-dioxiner(2.3,7,8-T4CDD) ,ors 1ts™ toxic sequivalent of 
PCDDs and PCDFs is 10 picograms/kilogram of body weight/day for 
humans. 


Copies of the document are available from: 


Intergovernmental Relations 
and Hazardous Contaminants Branch 
Ministry of the Environment 
SOS TC ACLAlLEMAVe MN 
Toronto 10ntario 
M4V 1P5 
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Fe ONTARIO MINISTRY OF THE ENVIRONMENT 
Ne ACHIEVEMENTS AND FUTURE DIRECTIONS IN GREAT LAKES 
CLEAN-UP AND DRINKING WATER PROTECTION 


INTRODUCTION 


The Great Lakes are vital to the citizens of Ontario and are an 


important resource to all of Canada. More than six million 
Canadians live in the Great Lakes basin. Add this to the U.S. popu- 
lation in the basin, and there are nearly 37 million people depen- 


dent on this waterway as a major source of water supply, employment 


and recreation. 


Recognizing their shared responsibility in the use and protection of 
the lakes, Canada and the United States created the International 
Joint Commission in 1909. Between 1912 and 1969, the IJC conducted 
several studies of Great Lakes pollution leading to the signing of 
the Great Lakes Water Quality Agreement of 1972. This marked the 
beginning of a major international clean-up of Lakes Erie and 
Ontario, the initiation of studies on pollution from land use 
activities and the introduction of new initiatives in toxic 
substances management. 


Ontario has long been at the forefront in the assault on Great Lakes 
pollution and in the development and protection of drinking water 
supplies. Since 1972, the Ministry of the Environment and, for 15 
years prior to that, the Ontario Water Resources Commission have 
been instrumental in the funding, construction and operation of 
water and sewage treatment facilities, in the introduction and 
enforcement of environmental regulations, in the continued deve- 


lopment and refinement of water quality objectives and in the asses- 
sment and resolution of water use conflict. 


a2 


WATER QUALITY AND QUANTITY MANAGEMENT 


The water quality management goal of the Ministry of the Environment 
is: “To ensure that the surface waters of the Province are of a 
quality which is satisfactory for aquatic life and recreation". The 
Provincial Water Quality Objectives (PWQ0), a set of criteria 
designed to protect these uses, are published in the booklet "Water 
Management: Goals, Policies, Objectives and Implementation Proce- 
dures of the Ministry of the Environment". The Ministry achieves 
this goal through programs and actions provided for in the Ontario 
Water Resources Act, the Environmental Protection Act and other 
legislation. Ministry approval of waste discharges and of treatment 
works is required under these statutes. 


On the water quantity side, the Ministry of the Environment goals 
are directed toward the fair sharing of the available supply to pro- 
tect both withdrawal and in-place uses of surface water, and to 
ensure a fair sharing and conservation of ground water. 


The permit to take water program, authorized under Ontario Water 
Resources Act, is the primary water quantity management tool 
employed by the Ministry of the Environment. All water users with- 
drawing or impounding over 50,000 litres on any one day of the year 
are required to obtain a Permit. There are currently approximately 
6000 Permits in force authorizing the withdrawal or impoundment of 
14.4 billion litres per day. 


The Provincial Water Quality Objectives ensure protection of other 

uses including potable water supplies. Drinking water quality is 
further protected through requirements for additional purification 
and disinfection of these supplies prior to delivery to the consumer. 


CONTROLLING MUNICIPAL SEWAGE 


PROGRAMS : 


With the creation of the OWRC in 1956, Ontario launched a mas- 
Sive program to provide basic sewage services throughout the 
province. The program has continued under the direction of the 
Ministry of the Environment since 1972 and construction of new 
plants in Ontario is now virtually complete. Provision of these 
facilities has been instrumental in protecting the public from 
the outbreak of waterborne disease. Minor plant upgrading is 
ongoing and emphasis has switched to ensure existing plants meet 
Ministry effluent requirements through good operations and main- 
tenance. 


There are presently 308 sewage treatment plants in the Ontario 
portion of the Great Lakes Basin. With an approximate capacity 
of 5.2 million cubic metres per day these facilities serve 6.4 
million people. This represents a 36% increase from the 4.7 
million people serviced in 1970. Secondary treatment or better 
is now provided at 283 plants serving 88% of the total capa- 
city. Fifteen years ago, only 77% of plant capacity received 
this level of treatment. Phosphorus removal facilities are 
installed at 230 plants representing 97% of the overall capa- 
city. Total phosphorus inputs from Ontario plants have been 
reduced by 77% or 5400 tonnes since 1970. This constitutes a 
major step in the battle against the nutrient enrichment problem 
and resultant algal "blooms" which had plagued Lakes Erie and 
Ontario. 


The total investment in the construction of municipal sewage 
collection and treatment facilities in Ontario has been in 
excess of $3.3 billion since 1968. Of this an estimated 80% or 
$2.7 billion was devoted to the Great Lakes Basin. 


MUNICIPAL PHOSPHORUS LOADING REDUCTIONS 


1968 1983 Change 
POPULATION SERVED 4.7 Million 6.4 Million +36% 
PHOSPHORUS LOAD 7000 1600 -77% 


TONNES/YR 


AVERAGE EFFLUENT 
CONCENTRATION MG/L 6 1.0 -83% 


ENVIRONMENTAL IMPROVEMENTS: 


Accomplishments over the past 15 years in upgrading sewage 
treatment facilities throughout the Great Lakes basin have re- 
sulted in significant environmental improvements. 

Recent investigations by the Ministry and other agencies show 
that: 


- Shoreline bacterial levels adjacent to Ontario towns and 
cities around the Great Lakes are greatly reduced from 
levels observed in the 60's and in most cases comply with 
objectives. 


- The median total phosphorus concentration in open waters of 
Lake Ontario has declined to 13.5 ug/L, the lowest reported 
in the last 13 years. Improvements are also reflected in 
nearshore areas such as Hamilton Harbour, Toronto Harbour 
and Bay of Quinte where phosphorus levels have declined by 
up to 50% over the same period. 


- Improving conditions in Lake Ontario are also indicated by a 
shift toward healthier (less enriched) phytoplankton (algae) 
Species composition. 


- Measurable reductions in oxygen depletion problems have 
taken place in Toronto and Hamilton harbours and in the Bay 
of Quinte. 


- Local water treatment plant efficiencies have improved 
because of reduced algal growth in the Bay of Quinte. 


- Total phosphorus concentrations have declined 35% in western 
Lake Erie since 1974. 


- Nuisance growths and shoreline accumulation of cladophora 
(algae) in eastern Lake Erie are down significantly. 


PRE 


- There is some evidence of a reduction in the severity of 
oxygen depletion in the deep portions of the central basin 
of Lake Erie. 


- In Lake Huron and Georgian Bay, the total phosphorus concen- 
trations (5 ug/L) have remained unchanged since 1971. Thus, 


the non-degradation objective of the 1978 Great Lakes Water 
Quality Agreement is being met. Phosphorus levels in some 
embayment areas of Georgian Bay remain higher than open 
water levels due to nearby municipal inputs and limited 
exchange with the open water. They have, however, been 
stable since 1973. 


- In Lake Superior, the average total phosphorus level has 
stayed around 5 ug/L, providing a high level of protection 
against aesthetic deterioration and satisfying the non- 
degradation objective. 


CONTROLLING INDUSTRIAL POLLUTION 
PROGRAMS : 


MOE initiatives have demonstrated that environmental improvement 
and industrial progress can be compatible. Significant reduc- 
tions in waste discharges have occurred over the past fifteen 
years in spite of overall production increases by industry and 
recurring recessionary factors in the economy. This has been 
achieved through the construction of treatment facilities, 
through process changes and through replacement of older indus- 
trial production facilities with new "environmentally clean" 
plants incorporating the latest water recycling, material con- 
servation and energy saving measures. Following are highlights 
of achievements made by three major industrial sectors from 1967 
to 1981/82, at an estimated pollution control expenditure of 
$500 million. Similar overall progress and expenditures have 
been made in the other industrial sectors such as petrochemical, 
metal finishing and fabrication, and food processing. 


PETROLEUM REFINERIES 


Over the past 15 years, two new refineries have been constructed 
(start-up in 1977) incorporating state-of-the-art environmental 
controls, two older refineries have closed, and the other refineries 
have installed secondary (biological), and in some cases tertiary 
(carbon filtration) wastewater treatment systems. Together, these 
activities have resulted in large reductions in the discharges of 
oxygen demanding wastes, suspended solids, oil and grease, phenolics 
and ammonia even though production capacity has risen significantly 
over the period. 


PETROLEUM REFINERIES 


1967 1981 Change 
NUMBER OF REFINERIES i 8 ere: 
PRODUCTION 
1000 BBLS/DAY 403 633 + 57% 
SUSPENDED SOLIDS 
KG/DAY 13300 2170 - 84% 

(1972-73) 
OIL & GREASE 
KG /DAY 4100 514 - 88% 
AMMONIA - N 
KG/DAY 2320 313 - 87% 
PHENOLICS 
KG/DAY 102 1052 - 90% 
STEEL 


There are 3 primary steel producers in Ontario, two in Hamilton and 
one at Sault Ste Marie. Process improvements, better water manage- 
ment practices and waste treatment facilities have brought about 
significant reductions in the discharge of suspended solids, oil and 
grease, ammonia, phenolics and cyanide. The Ministry is requiring 
additional improvements to be made with programs at the Sault mill 
to be completed by 1990. 


STEEL 

1967 1982 Change 
NUMBER OF MILLS 3 3 
PRODUCTION 
TONNES/YR 8 Million 10.7 Million + 34% 
SUSPENDED SOLIDS 126000 35500 - 72% 
KG/DAY 
AMMONIA - N 23880 8280 - 65% 
KG/DAY 
OIL & GREASE 30000 3380 - 89% 
KG/DAY 
PHENOLICS 2730 358 - 87% 
KG/DAY 
CYANIDE 2370 338 - 86% 
KG /DAY 


PULP AND PAPER 


Substantial decreases in loadings of oxygen-demanding substances and 
suspended solids, along with reduced effluent toxicity to fish, have 
resulted from a combination of mill modernization, better water man- 
agement practices, process changes and installation of waste treat- 
ment facilities. Existing MOE control orders require further 
improvements to achieve compliance with the Federal Pulp and Paper 
Effluent Regulations by 1987. 


PULP AND PAPER 


1967 1982 Change 
NUMBER OF MILLS 22 22 
PRODUCTION 7350 8540 + 16% 
TONNES /DAY 
BODc* 610 315 - 48% 
TONNES /DAY 
SUSPENDED SOLIDS 375 82 - 78% 
TONNES /DAY 


*a measure of oxygen - demanding substances 


ENVIRONMENTAL IMPROVEMENTS: 


Achievements in reducing waste loads from these and other indus- 
trial sources along with controls on the manufacture and use of 
a number of chemical compounds in both Ontario and the Great 
Lakes States have resulted in corresponding improvements in the 
Great Lakes environment. Notable among the changes observed by 
the Ministry and others are: 


- Declining levels of PCB's in sport fish from Lake Ontario, 
Lake Erie, Lake Huron, Georgian Bay and Lake Superior 


- Declining inputs of PCBs, mirex, DDT, chlorinated benzenes 
and mercury from the Niagara River to Lake Ontario since the 
mid 1970's as evidenced by sediment and fish data 


- Significant reductions in levels of phenolics, bacteria and 
phosphorus in the Niagara River 


- Improvements in species diversity and numbers of bottom 
dwelling organisms which are important to the fish community 
along the Ontario shoreline of both the St. Clair and Detroit 
Rivers as well as in the western basin of Lake Erie 


- Achievement of the water quality objective for phenolic sub- 
stances and overall reduction in the zone of influence of 
petroleum refinery and petrochemical plant discharges on the 
St. Clair River 


- Elimination or reduction of aesthetic degradation, i.e. oil 
films, discoloration, and floating solids, adjacent to 
industrial plants 


- Reductions in mercury concentrations in fish to levels where 
commercial catches were resumed in the western basin of Lake 
Erie in 1975 and for certain species from Lake St. Clair in 
1980 


- Declining phenol, cyanide and ammonia levels in the St. Marys 


River 


One 


- Reductions in the zone of influence on water, sediment and 
biota of pulp mill discharges at all mill locations on Lake 
Superior 


DRINKING WATER SUPPLY AND PROTECTION 


As a result of major program initiatives by the OWRC and MOE most of 
the population in the Ontario Great Lakes basin is now served by 
communal water treatment and supply systems. Extension of service 
to the few remaining serviceable communities is continuing. Empha- 
sis has, therefore, shifted to the optimization of existing plant 
operations and the upgrading of sub-standard facilities. 


All water supply systems in Ontario are required to have acceptable 
treatment processes which ensure that the potable water produced 
meets the intent and limits set out in the Ontario Drinking Water 
Objectives. For water works which utilize surface water as a source 
of raw water, the standard treatment processes consist of chemical 
coagulation-flocculation, filtration and disinfection. For water 
works which utilize ground water, the standard treatment consists of 
disinfection. 


There are presently 428 water treatment plants in the basin with an 
approximate capacity of 9.1 million cubic metres per day, sufficient 
to serve a population of 7.4 million people. Eighty-eight percent 
of the population obtain their drinking water from surface water 
supplies. Total investment in the construction of municipal water 
treatment and distribution facilities in Ontario has been in excess 
of $1.5 billion since 1968. Of this, an estimated 80% or $1.2 bil- 
lion was directed to Great Lakes basin communities. 


Beyond these statistics, the real benefits of the provincial water 
Supply and treatment initiatives have been maximum public protection 
from the transmission of waterborne disease and the assured avail- 
ability of a high quality supply to meet all household and community 
needs. 
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FUTURE DIRECTIONS 


The large scale programs of the 60s and 70s for basic water and 
sewage service to serviceable communities in Ontario are now vir- 
tually complete. Substantial progress has also been made in 
reducing conventional pollutant loadings to the Great Lakes from 
industry. While these major activities are winding down, heightened 
public awareness and concern about potentially hazardous contam- 
inants in the Great Lakes and elsewhere must be addressed through 
program redirection. Ministry of the Environment policy and program 
directions have, therefore, increasingly been focussed on the 
"contaminants issue". Initiatives are being taken both to further 
reduce contaminant emissions, and to enhance the protection of 
drinking water. At the same time maintenance of high levels of 
control at existing water and waste treatment facilities is being 
encouraged. 


CONTROLLING THE DISCHARGE OF CONTAMINANTS 


Efforts are now being directed at ensuring that performance of 
existing facilities is maintained at a high level, and that avenues 
for further reducing the discharge of identified hazardous contam- 
inants are explored and the necessary control measures taken. 


New Ministry initiatives include: 


- Intensified characterization of industrial effluents 
including the use of biomonitoring techniques to identify 
hazardous contaminants 


- Enforcement of a strict manifest system to ensure the safe 
transport and disposal of hazardous wastes at approved 
facilities 


- Promotion of industrial plant modernization, better water 
management practices, substitution of process chemicals and 
treatment systems to further restrict contaminant inputs 
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- Assistance to municipalities in finding cost-effective 
solutions in the area of combined sewer overflows, storm- 
water management and the control of industrial inputs to 
municipal systems 


- Continued research into improving treatment process effi- 
ciencies along with provision of technical support and 
training programs for treatment plant operators 


- Streamlining monitoring programs to speed the assessment of 
compliance with effluent requirements 


- Further controls on phosphorus inputs to the lower lakes as 
required under the new provision of the Great Lakes Water 
Quality Agreement 


PROTECTING DRINKING WATER QUALITY 


The Ministry is currently updating its policy on treatment require- 
ments for waterworks to conform with the revised Ontario Drinking 
Water Objectives. Implementation of these policies may mean retro- 
fitting of water works at some locations in the Province to meet the 
new requirements. Other initiatives include: 


- Participation on the Federal/Provincial Working Group on 
Drinking Water Quality to revise and add to the "Guidelines 
for Drinking Water Quality - 1978" 


- Addition of new substances to the interim priority list of 
Hazardous Contaminants in Drinking Water which is used, 
along with the Ontario Drinking Water Objectives, to eval- 
uate acceptability of water supplies 


- Continuing evaluation of improved treatment technology and 
the effects of this technology on contaminant removal and 
treatment product formation. Research is continuing in such 
areas as: 


ae (Pe 


fe) the use of ozonation and other chemicals as 
alternative disinfectants to chlorine; 

0) procedures to optimize conventional water treatment 
processes for the highest removal of trace organics; 

e) the use of granular activated carbon filtration as an 
add-on system (a pilot GAC facility has recently been 
installed at the Niagara Falls Waterworks). 


- Expansion and updating of contaminant monitoring programs on 
drinking water. In 1984/85 thirty-five municipal waterworks 
(serving 70% of the Ontario population on municipal systems) 
will be examined, with monitoring for up to 110 parameters 
in the raw, treated and distributed water. This monitoring 
program will be continued and extended to other waterworks 
in future years and will incorporate new parameters as they 
emerge. 


- Continued development of the best laboratory analytical 
methods for the quick and accurate determination of trace 
organics in drinking water. The Ministry's laboratory is 
widely recognized as a world class facility and leader in 
this area. 


- Establishing protocols for the evaluation of alternate water 
treatment chemicals, coatings, linings and plastic pipes for 
use in contact with potable water. 


CONCLUSION 


Ontario is committed to the protection of the Great Lakes resource 
to meet the many and varied needs of its population. Progress is 
being made in reversing the degradation of these waters which had 
occurred through the middle of this century. While much remains to 
be done to safeguard the lakes for future generations, the Ministry 
of the Environment intends to meet this challenge. 
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ACIDIFICATION — WARNING SIGNS 


Throughout Ontario and much of Eastern them soon. In Ontario, the Peterson govern- 
Canada, thousands of lakes are struggling to ment has introduced a program called Count- 
survive the effects of acid rain, and many are down Acid Rain, which is making major 
losing the battle. Some have already acidified reductions in the province's sulphur dioxide 
and others are reaching a critical state. In lime- emissions. However, U.S. sources are respon- 


stone terrain the lakes maintain their equili- sible for 50% of the acid rain that falls in 
brium through the protective chemistry ofthe Ontario and without the implementation of 
surrounding rocks and soils. In the long term, abatement measures by our neighbours south 
lakes in these resilient areas will be able to of the border, our acid sensitive lakes have little 


withstand continuing acid precipitation. Inthe chance of survival. 
vast Canadian Shield region, however, the 


terrain offers its lakes no alkaline buffering, Post Mortem 

leaving them vulnerable to death by acid rain. Scientists have not monitored the effects of 
acid rain for long enough to be able to predict 

How Does a Lake Decline? exactly when a lake will acidify. However, 

The speed at which a lake acidifies is largely | numerous studies have been carried out in 
determined by its natural chemistry and its recent years and some conclusive evidence has 
geography - the exposure of the area to acid emerged. We now have a fairly clear picture of 
deposition, and the individual characteristics what happens to a lake as it declines. 
and sensitivity of the local geology and 


It is not a pretty picture. If we do not succeed 
in controlling acid rain, the history of many 
Each lake supports a unique ecosystem, but more of our lakes might read as follows: 


fundamentally, the process of acidity-caused Take an average lake of about 100 hectares, 


Nano eae for es ‘ neby witha corresponding watershed of about ten 

as nn : Ss iets pei. ae times this area. It is surrounded by a pine and 
ee es Ohincteasilg ac uy 5 maple forest. The bedrock is typical Canadian 
the system breaks down, it loses its ability to Shield granite and the soil a thin organic layer 


support diverse life forms. Eventually it be- on sand or gravel. The water is roughly 30 
comes unable to sustain anything other than a meters in depth and at the beginning of this 


few highly resistant species, such as slimy “history” had a pH of 6.8* 
algae. = 


vegetation. 


A number of years ago, the lake supported 
thriving plant and animal communities. There 
were plenty of fish - lake trout, yellow perch, 


This has already happened to some of our 
lakes and will become a reality for many more 
unless strong measures are taken to protect 


white suckers and a variety of forage fish, such 
as common shiners and lake chub. Crayfish, 
clams and snails crawled on the lake bottom, 
water beetles scooted across the surface and 
dragonflies and mayflies hovered above it. 
Frogs crouched on lily pads waiting for unwary 
insects, snakes slithered in the mud and turtles 
sunned themselves on the rocks around the 
shore. 


The aquatic creatures provided a rich diet for 
many birds. Kingfishers and a pair of loons 
nested on the lake and blue herons were seen 
from time to time. Various mammals, such as a 
family of mink, made their homes along the 
shoreline and beavers had built a large dam on 
the outlet stream. Moose came to feed on the 
waterlilies and otters visited occasionally to 
hunt for fish. 


As North American industrialization grew, the 
environment around the lake received increas- 
ing punishment from acid rain. Upwind, nickel 
and copper smelters and several coal-fired 
generating stations were spewing tons of 
sulphur dioxide into the air every year. Growing 
cities jammed with cars, trucks and buses 
added a smog of nitrous oxides. Small indus- 
tries contributed their smoke, and prevailing 
winds carried this pollution over the lakes 
and forests. In the atmosphere the 
emissions were transformed into acid, 
bringing the pH of the precipitation 
down until it was rarely higher 
than 4.2. 


For a while the natural 
alkalinity of the lake and its 
surrounding soils counteracted 


the acid rain, but the granite bedrock 
contained very little of the calcium carbonate 
needed to neutralize the increasing acidity. 
Within a few years the normal slight rise and 
fall in the pH of the lake had begun to tilt to 
greater and greater extremes of acidity. The 
sudden thawing of acid snow in the spring 
could bring the pH of the surface waters 
plunging to 4.0, and throughout the year any 
unusually heavy rain could create a similar 
pulse of acidity. 


It is not long before the lake's inhabitants 
began to suffer from the effects of these acid 
shocks. One spring the eggs of leopard frogs 
spawning in pools of meltwater failed to hatch, 
and in the inlet streams a new generation of 
white suckers died as soon as they emerged 


as fry. 


In the next spring melt, the young of the 
johnny darter were lost too. The lake was 
unable to recover fully from the constant acid 
loading of heavy rains during the summer, and 
its overall pH began to decrease. 


When the lake pH reached 5.6 the opossum 
shrimp were gone and their predators, young 
lake trout, were becoming emaciated. 


During the next few years the changing 
chemistry of the water affected not only vulner- 
able eggs and fry, but also the adult aquatic 
creatures. Aluminum, leached from the soil by 
acid run-off, was reaching poisonous levels in 
the lake. Stressed by this and the low pH, many 
of the lake's inhabitants failed to reproduce. 


Because of the water's acidity the crayfish 
found it difficult to harden their exoskeletons. 


pH 4.2 to 5.0 


They became more vulnerable to parasites and 
the females ceased to be able to carry their 
eggs protectively, leaving them to be eaten by 
the remaining fish. 


While the falling pH was taking its toll on the 
animal population, several unpleasant species 
of plant life had begun to proliferate. Slimy algal 
“blooms” appeared in the water with increas- 
ing frequency and another variety of algae gave 
the lake a garbage dump odour. 


One year a rapid spring melt produced an 
acid shock that brought the pH of the lake 
down to 5.3 and several species of fish, such as 
the common shiner, disappeared completely. 


Other species, such as the lake trout and 
burbot, had failed to reproduce for several 
years, so the remaining fish population con- 


sisted largely of older generations. 


Within a few years there were no frogs in the 
lake. When the pH dropped below 5.5 the birds, 
accustomed to finding plenty of snails in the 
shallows, discovered that this food source was 
scarce too. 


When the overall pH of the lake dropped 
below 5.0, the only fish left were acid resistant 
species such as yellow perch and lake chub. 
All of the crayfish and clams had gone, closely 
followed by the mayflies and dragontflies. 


The loons, the mink and many birds, faced 
with starvation, moved on in search of lakes 
that could still maintain a food supply for them. 


Eventually, the alkalinity of the entire water- 
shed was exhausted and when the lake's pH fell 
to about 4.7, it ceased to fluctuate so wildly and 


pH Less than 4.2 


simply decreased at a steady rate. There were 
no birds, no fish, no amphibians and no 
mammals. 


Before long, the lake had reached a pH of 
4.3, almost as low as the acidity of the preci- 
pitation itself. It still looked beautiful, but the 
healthy blue-green clarity of the water belied 
the fact that most of its inhabitants had gone. 
Only a few undesirable life forms suited to acid 
conditions remained. A complex and abundant 
ecosystem had become an acid reservoir. The 
lake was finished. 


Warning Signs 

The above “history” is compiled from data 
from a broad range of lake studies, There is no 
shortage of real life examples to warn that, 
while our lakes may be degenerating at differ- 
ent rates, they are all heading in the same 
direction. 


Algae 

AS lakes acidify the diversity of species 
declines. Giant balls of slimy filamentous algae, 
Mougeotia, Zygogonium, and Zygnema, which 
thrive in acid conditions, appear more fre- 
quently as other species dies out. The marked 
change in community composition has a 
corresponding effect on the food chain. 


Other undesirable species are favored by low 
pH. Experiments on the alga Chrysochromulina 
breviturrita show that blooms will occur creat- 
ing noxious lakewide odours, even in moder- 
ately acid lakes. 


Crustaceans 

Opossum shrimp (Mysis relicta) become 
extinct at about pH 5.8. Amphipods (Æyalella 
azteca) are seldom observed below pH 5.6. 


Three common species of crayfish Orconectes 
virilis, O. propinquus and O. rusticus are 
extremely sensitive to acidity. Testing showed 
that they developed a variety of stresses below 
pH 5.7 Calcium uptake was inhibited, delaying 
hardening of the exoskeleton. Parasitism 
became a problem, egg mortality increased 
and many of the young failed to mature. 


Molluscs 

In acid conditions, the common and usually 
abundant snail Amnicola limnosa displayed a 
significant decrease in growth and became 
scarce. In Heeney Lake total developmental 
failure occurred at pH 5.0 and apparent 
reproductive failure was also observed. 


Insects 

Data suggest that a number of genera of 
mayflies and stoneflies are sensitive to low pH. 
Their eggs are laid and hatch in the water, and 
under acid conditions few young will survive 
beyond the larva stage. 


Amphibians 

Although terrestrial as adults, amphibians 
are aquatic creatures at the earliest and most 
vulnerable stages of their lives, so the most 
direct impact of acidity is on their eggs and 
larvae. Since many amphibians spawn in pools 
of meltwater, the spring acid shock will often 
wipe out these species long before the lake 
itself reaches a low pH. Some species, such 
as the bullfrog (Bufo americanus) will suffer 
100% mortality of eggs at pH 4.1 and others 
such as the spotted salamander (Ambystoma 
maculatum) showed a 65% loss of embryos in 
ponds with a pH of 5.0. 

Fish 

During the 1960s, in the lakes of the La 
Cloche Mountain region of Ontario, a variety of 
fish species disappeared. Species such as trout, 
bass and shiners died out very quickly as the 
lakes acidified, while hardier fish such as yellow 
perch and lake chub survived longer. 


Fish populations disappear when reproduc- 
tive failure occurs for a number of successive 
years. Either the eggs fail to hatch, or the vul- 
nerable fry die as soon as they emerge. Few fish 
can reproduce at pH values below 5.0. 


The loss of fry also removes a valuable food. 
source from the ecosystem, which affects a 
variety of predators, including other fish. 


Some fish develop skeletal deformities in acid 
conditions. Scientists hypothesize that this is 
because the acid water forces them to draw 
calcium from their own bones in an attempt to 
maintain normal blood chemistry. 


Wildlife 

A vast number of birds and small mammals 
are dependent upon aquatic food sources, so 
when a species disappears an entire food chain 
is disrupted. 


Elevated levels of mercury, cadmium and lead 
are suspected in acidifying lakes and may, 
therefore be present in the flesh of molluscs, 
crustaceans and the fish and birds that feed 
on them. Scientists are exploring the possibility 
that acidification also increases aquatic 
creatures’ uptake of metals. 


These highly toxic metals accumulate as they 
are passed up food chains. Combined with the 
low pH, this can have a severe effect on many 
species. 


Hope for Recovery? 

If acid deposition rates are reduced, there is 
evidence that lakes can recover from acidifica- 
tion - up to a point. On a local scale, in the 
Sudbury area of northern Ontario, (where 
smelters had long been one of North America’s 
major point sources of pollution), recent reduc- 
tions in industrial emissions have made a notice - 
able difference. Lakes in close proximity to the 
smelters were seriously acidified, but since 
about 1980 there have been substantial signs 
of improvement. 


In some lakes the pH has risen by as much 
as 1.5 units, phytoplankton and insects have 
returned and fish that had ceased to breed are 
once more producing young. 


Other lakes are too far gone in that the fish 
populations and other inhabitants such as cray- 
fish and molluscs have died out completely. The 
aquatic creatures that can move from one lake 
to another may return eventually, but the 
natural recovery of the most seriously affected 
lakes will only be partial. 


The recovery can be assisted artificially, for 
example by restocking the lake with individual 
species; but in reality there is only so much that 
can be done to recreate such a complex and 
carefully balanced system. 


Many large food chains originate within the 
aquatic level of the ecosystem and the loss of 
life in the essential area cannot fail to have a 
major impact on the environment as a whole. 


The Broader Hope 

Current acid loadings across eastern North 
America are too heavy for many lakes in Ontario's 
Muskoka and Haliburton regions, New York’s 
Adirondacks and other vulnerable areas. The 
remedy for acid rain damage is the extensive 
and methodical pollution control program set 
out in Ontario's Countdown on Acid Rain 
matched by equally strong cutbacks in other 
provinces and the United States. 


Of course the aquatic element is only one of 
the aspects of the environment that is suffering 
from the effects of acid rain. For our environ- 
ment — and for most of our lakes — it is not too 
late to do something to stop the damage and 
allow recovery, but action is needed, and it is 
needed now. 


* A pH scale measures the acidity or alkalinity of a solution. It 
ranges from O to 14, and a pH of 7 is neutral. The lower the 
pH the greater the acidity. Because the pH scale is logarith- 
mic, a decrease of one pH unit means a ten-fold increase in 
acidity. Normal “clean” rain is naturally slightly acidic with 
a pH of 5.6. 


